HAIR TREATMENT AGENT, SHAMPOO AND HAIR COLORING AGENT 

FIELD OF THE INVENTION 

Present invention relates to a hair treatment agent 
including a hair rinse, hair conditioner, hair treatment, 
hair treatment cream, PPT ( polypeptide ) treatment, hair 
cream, hair spray, hair wax and the like, a shampoo and 
a hair coloring agent. More specifically, the present 
invention relates to 

a hair treatment agent imparting excellent gloss and 
sprlngness to hairs, making hairs smooth and improving 
aombability of hairs , preventing formation of split hairs , 
and improving manageability of hairs, particularly a hair 
treatment agent exhibiting an excellent effect of 
preventing discoloration of dyed hairs, in addition to the 
above mentioned effects, when used for dyed hairs; 
a shampoo imparting gloss to hairs, making hairs smooth 
and improving combabllity of hairs and improving 
manageability of hairs for the shampooed hair; and 
a hair coloring agent belonging to oxidation type hair dyes , 
capable of dyeing hairs uniformly, giving less damage to 
hairs on dyeing, imparting gloss, sprlngness and improved 
combability to dyed hairs, and having excellent shampoo 
fastness . 

BACKGROUND OF THE INVENTION 

Conventionally used hair treatment agents such as hair 
rinses, hair conditioners, hair treatments and the like 
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contain, as the conditioning agents, catlonic surfactants 
silicones, oily materials, hydrolyzed proteins and the 
like . 

However, catlonic surfactants soften hairs too much 
and deteriorate springness of hairs, although catlonic 
surfactants exhibit good sorption action. Hydrophobic 
materials such as silicones and oily materials used in 
aosmetlcs are easily sorbed by little damaged hairs, that 
is, highly hydrophobic hairs, but hardly sorbed by damaged 
hairs having high hydrophllicity given by the hydrophilic 
groups come out to the surface of hairs caused by the damage . 
Consequently, the silicones and oily materials cannot exert 
sufficiently their properties to the damaged hairs. 

Hydrolyzed proteins exhibit good sorption action, and 
particularly have excellent effects 
of recovering deteriorated moisture-keeping actions of 
damaged hairs, the deterioration being caused by elution 
of protein components of hairs by chemical treatments such 
as permanent waving, dyeing or the like or by daily shampoos , 
20 and ■ 

of imparting moisture feeling to hairs. However, 
hydrolyzed proteins have problems that they compare 
unfavorably in imparting sprlngness to hairs with high 
molecule silicones, and they tend to give stickiness when 
contained in high concentration. 
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Shampoos conventionally used contain as their major 
ingredients anionic surfactants such as alkyl sulfate. 
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polyoxyethylenealkyl sulfate and the like, nonionio 
surfactants such as polyoxyethylenealkylether , fatty acid 
alkylol amide and the like, and ampholytlc surfactants such 
as alkylbetaine , alkylamlneoxide and the like, in alone 
or in the mixture thereof . Furthermore , a shampoo is proposed 
which contains cationlc surfactants to give soft and moist 
feeling to hairs. 

However, if washing hair with the shampoo containing 
above described surfactants, sebum and other fat existing 
on the surface of hairs are excessively washed away. 
Consequently, the gloss and moisture of hairs are lost, 
the feeling of hairs is extremely deteriorated like overly 
dried or roughly dried hairs, and split hair and fractured 
hair are formed due to deterioration of combability and 
brushing ability. 

Therefore, even in the above described shampoos, as 
being proposed other cosmetics for hair, an improvement 
of blending a silicone compound called as silicone oil and 
a polypeptide is proposed to exert their excellent 
properties together. Because the silicone oil is excellent 
in its extensibility, imparting gloss and luster to hair 
and hair protecting action resulting from imparting 
water-repelling property to hair, and because the 
polypeptide is. excellent in subs tantivity to hair and 
protective and moisture -keeping actions based on film 
formation. 

However, beoause silicone oils are hydrophobic 
(lipophilic) compounds and polypeptides are hydrophillc 



compounds, they are poor in compatibility with each other. 
Accordingly, when they are used in combination, commodity 
value as shampoo is apt to be Impaired because the emulsion 
stability is low and separation is easy to occur. Also, 
5 because the polypeptides are hard to attach to a portion 
of the hair which has contacted the silicone oils in advance 
of the polypeptides, and conversely because the silicone 
oils are hard to attach to a portion of hair which has 
contacted the polypeptides in advance of the silicone oils, 
10 the combination useoft he silicone oils and the polypeptides 
has a problem that the properties of them cannot be 
sufficiently exerted. 

Hair coloring agents include temporally hair coloring 
15 agents, semi-permanent hair coloring agents, permanent 
hair coloring agents and the like, and have been widely 
used for beauty culture. 

As the permanent hair coloring agents, an oxidation 
type hair coloring agent consisting of a first agent 
20 containing an oxidation dye (adye intermediate) andasecond 
agent containing an oxidant such as hydrogen peroxide are 
widely used, since various color tones are obtained and 
the coloring power is excellent. 

However, the oxidation type hair coloring agent has 
25 problems that it takes longer time for the color reaction 
on hair than acidic hair coloring agents, temporally hair 
coloring agents con tain ing an acid dye as the main ingredient , 
since the first agent containing an oxidation dye and the 
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second agent containing an oxidant need to be mixed before 
applying the agent on hair, and that it hardly gives uniform 
dyeing . 

In addition, the oxidation type hair coloring agent 
usually contains an alkali in order to facilitate uniform 
penetration of an oxidation dye such that the pH is as high 
as 10 or more, and accordingly it has the defect that it 
is stimulative and the hair is easy to be damaged and the 
protein component in the hair is easy to be eluted. As 
the results, there are problems that the dyed hair is overly 
dried, combabillty is deteriorated, discoloration becomes 
large caused by dally shampoo which elutes dye in the damaged 
hair, and the like. 

In order to solve the problems and to improve uniform 
dyeability of the hair coloring agent, it is proposed to 
contain hydrolyzed proteins (peptide) , derivatives thereof, 
silicones and the like in the hair coloring agent (for 
example, JP-A 61-55887, JP-B 3-63528. JP-B 4-4289, JP-A 
5-271040). 

However, the above-mentioned hydrolyzed proteins and 
derivatives thereof are easily washed away by shampoo after 
hair dyeing, and do not Impart sufficiently satisfied 
shampoo fastness to the dyed hair, although they are sorbed 
to the dyed hair and Impart the hair moisture feeling and 
gloss. Silicone is difficult to be sorbed by damaged hair 
lnwhiohhydrophiiic groups come out to the surface, although 
it is easily sorbed by undamaged hair. Further, silicone 
has a problem that dyeability of the hair coloring agent 



is lowered when the hair coloring agent contains large amount 
of silicone . 

To solve above described problems regarding hair 
treatment agent , shampoo and hair coloring agent , inventors 
of the present invention have developed a silylated peptide 
which has silyl group added to hydrolyzed peptide by addition 
reaction. And they also have tried to use it for a hair 
treatment agent, a shampoo and a hair coloring agent to 
co-exert both of the properties of hydrolyzed peptide such 
as Imparting gloss, moisture feeling and manageability to 
hairs , and of the properties of silyl group such as imparting 
gloss to hairs and making hairs smooth (for example, JP-A 
.8-81338, JP-A 2002-302648, JP-A 8-81339, JP-A 8-157344). 

However, because the number of silyl group is only 
one which is added to the peptide portion of the above 
described silylated peptide, there is a problem that the 
property imparting smoothness on the surface of hairs is 
inferior to high molecule silicone. 

Furthermore, regarding shampoo, because the peptide 
portion having hydrophilici ty is large, there is another 
problem that the amount sorbed on hairs becomes less due 
to being washed away in shampooing , Regarding hair coloring 
agent, shampoo fastness of dyed hair is not satisfactory 
good. In these reasons, the above described silylated 
peptide is not yet sufficiently sat isfied . 

Therefore, the object of the present invention is to 



provide a hair treatment agent in which the above-mentioned 
problems of prior art are solved, which Imparts good gloss 
and sprlngness to hairs, improves combablllty of hairs, 
prevents formation of split hairs, improves manageability 
of hairs , and particularly, is excellent in a property which 
prevents discoloration of hairs due to shampoo, when used 
for dyed hairs, in addition to the properties mentioned 
above , 

Another object of the present invention is to provide 
a shampoo which fully co-exerts the excellent properties 
of silicone compound and peptide, and which imparts good 
gloss to hairs, makes hairs smooth and improves combabllity 
of hairs, and improves manageability of hairs. 

Still another object of the present invention is to 
provide a hair coloring agent which dyes hairs uniformly, 
gives little damage to hairs on dyeing, and imparts good 
gloss, springness, combability and the like to hairs, and 
makes shampoo fastness of dyed hairs excellent. 

The present inventors have been intensively studied 
to solve the above- described problems, and consequently 
have found that a hair treatment agent, a shampoo and a 
hair coloring agent comprising a specific silylated 
peptide-silane compound copolymer composition can attain 
the objects. 

That is, they have found that a hair treatment agent 
prepared by comprising the specific silylated 
peptide-silane compound copolymer composition can attain 
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the above object to provide properties such as imparting 
good gloss and springness to hairs, improving combability 
of hairs, preventing formation of split hairs, improving 
manageability of hairs, and preventing discoloration of 
hairs due to shampoo, when used for dyed hairs. 

They have also found that a shampoo prepared by 
comprising the specific silylated peptide-silane compound 
copolymer composition can attain the object to provide 
properties such as Imparting good gloss to hairs, making 
hairs smooth and Improving combability of hairs and 
improving manageability of hairs. 

They have further found that a hair coloring agent 
prepared by comprising the specific silylated 
peptide-silane compound copolymer composition can attain 
the object to provide properties such as dyeing hairs 
uniformly, giving little damage to hairs on dyeing, and 
imparting good gloss, springness, combability and the like 
to hairs, and making shampoo fastness of dyed hairs 
excellent . 

Base on these founded facts, the present invention 
was completed. 

SUMMARRY OF THE INVENTION 

The present invention provides a hair treatment agent . 
a shampoo or a hair coloring agent comprising a silylated 
peptide-silane compound copolymer composition which is 
produced by the following process and has viscosity in a 
range from 500 to 20000 mPa • s in 70% of solid content 
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concentration of said copolymer composition at 20 t, 
wherein salfl process comprises: 

polycondensing one or more kind selected from silylated 
peptldea represented by the general formula (I) with one 
or more kind selected from silane compounds represented 
by the general formula (II) in an aqueous solution in a 
range of reaction molar ratio of said silylated peptide 
to said silane compound from 1:1 to 1:100 to form a 
polycondensed polymer, and then 

adding by addition reaction a silane compound represented 
by the general formula (III) in an aqueous solution to said 
polycondensed polymer; 

wherein said silylated peptide represented by the following 
general formula (I) is 



OH R 3 

I R | 

R ' -Sl-A- (NH-CH-CO) x- (NH-CH-CO) y-OH 
OH 

OH 



R' - S i -A-NH 

OH (I) 

. in which R 1 represents a hydroxy group or an alkyl group 
having 1 to 3 carbon atoms, R J represents a residual group 
of a side chain obtained by removing the terminal end amino 
group of a basic amino acid having an amino group at the 
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end of a side chain, R 3 represents a side chain of an amino 
acid other than R 2 , A is a connecting moiety and represents 
at least one group selected from the group consisting of 
-CH 2 -, ~(CH 2 ) 3 -, -(CH 2 ) 3 OCH 2 CH(OH)CH 2 - , -(CH 2 ) 3 S-, 
-{CH 2 ) 3 NH- and - (CH 2 ) 3 0cocH a CH 2 - , and x is from 0 to 50, y 
is from 1 to 100 and x+y is from 1 to 100, wherein x and 
y represent only the number of amino acid units and do not 
represent the order of amino acid sequence; 
wherein said silane compound represented by the following 
general formula (II) is 

R 4 mSi(OH)pY( 4-p-m) (II) 
, in which m represents an integer from 0 to 2, p represents 
an Integer from 2 to 4, m+p is not more than 4, R 4 represents 
an organic group in which a carbon atom is directly connected 
to the silicon atom and R 4 s of m may be the same or different . 
and Ys of (4-p-m) represent an alkoxy group or hydrogen 
atom; and 

wherein silane compound represented by the following 
general formula (III) is 

R 5 3 Si(OH) (III) 
, wherein three R 5 s represent organic groups in which a 
aarbon atom is directly connected to the silicon atom and 
three R 5 s may be the same or different. 

The letters of x and y used in the above described 
general formula (I) and of m f p and (4-p-m) used in the 
above described general formula (II) are the substitute 
characters ♦ 
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DETAILED DESCRIPTION OF THE INVENTION 

The silylated peptide-silane compound copolymer 
composition used for the hair treatment agent, shampoo or 
hair coloring agent of the present invention may be produced 
by the methods, for example, disclosed in JP-A 2001-48732 
and in JP-A 2001-48775 . A method for producing said s ily lated 
peptide-silane compound copolymer composition is described 
in more detail hereinafter. 

A silylated peptide represented above described 
general formula (I), which is one of components of the 
silylated peptide-silane compound copolymer composition, 
is easily produced in an aqueous solution by the methods 
disclosed in JP-A 8-59424 and JP-A 8-67608. 

In the silylated peptide represented above described 
general formula (I). R 2 is a residual group of a side chain 
obtained by removing the terminal end amino group of a basic 
amino acid having an amino group at the end of a side chain . 
Examples of above described basic amino acid having an amino 
group at the end of a side chain include lysine, arglnlne , 
hydroxylyslne and the like. R 3 represents an amino acid 
side chain other than R 2 . Examples of the amino acid include 
glutamic aold, aspartlc aold, alanine, serine, threonine, 
valine, methionine, leucine, isoleucine, tyrosine, 
phenylalanine, proline, hydroxyprollne and the like. 

In the silylated peptide shown by the above described 
formula (I), x is from 0 to 50. preferably from more than 
0 to not more than 10 , y is from 1 to 100, preferably from 
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1 to 50, and x+y is from 1 to 100, preferably from 2 to 
50. If x is more than the above range, because the number 
of the silyl group bonding to the amino acid in the side 
chains increases, the sorption action to the hair that the 
5 peptide originally possesses is decreased. If y is more 
than the above range, because the proportion of the silyl 
group portion to the peptide portion is small, the effects 
based on the silyl group portion cannot be sufficiently 
exerted . If the x+y is more than the above range , the s orbing 

10 ability and permeability to be exerted by the peptide is 
decreased in comparison with a low molecular weight peptide . 
The above described x, y and x + y are theoretically an integer . 
However, in case that the peptide portion is derived from 
a hydrolyzed peptide, since the hydrolyzed peptide is 

15 obtained in the form of a mixture of those having a different 
molecular weight, the measured values become average 
values ♦ 

The peptide portion of the silylated peptide 
represented by the above described formula (I) is 

20 illustrated with natural peptide, synthetic peptide, a 
hydrolyzed peptide obtained by partially hydrolyzing a 
protein with an acid, an alkali or an enzyme, or the mixture 
thereof. Among of them, hydrolyzed peptide is preferably 
used according to the reason that the protein can be 

25 conveniently obtained and the number average molecular 
weight of the peptide portion can be easily controlled. 

Examples of the hydrolyzed peptide inalude anlmal- 
or vegetable-derived protein such as collagen (including 
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gelatin of modified product thereof) . keratin, silk fibroin 
(eilk). sericin, casein, conchiolin, elastin. yolk protein 
and albumen protein of eggs SUC h as fowl and duck, soybean 
protein, wheat protein, corn protein, rice (rice bran) 
protein and potato protein; yeast proteins separated from 
yeasts such as yeasts belonging to genera Saccharoses, 
Candida and Endomycopsla, or yeasts such as so-called beer 
yeasts and sake yeasts; and peptides obtained by partially 
hydrolyzlng microorganism-derived proteins such as 
proteins separated from fungi ( Basldlomycetes ) or 
Chlorella with acid, alkali or enzyme, or the mixture 
thereof; and the like. 

A silane compound, which is another of components of 
the silylated peptide - silane compound copolymer 
composition used for the hair treatment agent, shampoo or 
hair coloring agent of the present invention , is represented 
by the above described general formula (II), an d said 
compound is obtained by hydrolyzlng a silane compound 
representedbythe following general formula (IV) in aqueous 
solution; 

R s nSlX(4-n) (iv) 
, wherein n represents an integer from 0 to 2 , R 6 represents 
anorganic group in which a carbon atom is direct ly connected 
to the silicon atom and R 6 s of n may be the same or different . 
and Xs of (4-n) represent at least a group selected from 
the group consisting of a hydroxyl group, an alkoxy group 
and a halogen group. The letters of n and (4-n) used in 
the above described general formula (IV) are the Substitute 
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characters . 

specific examples o£ such a silane compound 
represented by the general formula (IV) include 
tetramethoxysilane, methyltrimethoxysilane , 
methyldimethoxysilane, dimethyldimethoxysilane , 
phenyltrimethoxyeilane . diphenyldimethoxysilane , 
hexyltrimethoxy silane, deoyltrimethoxysllane . 
vlnyltrimethoxysllane , 

3-methacryloxypropyltrlmethoxysllane, 

3-methacryloxypropylmethyldlmethoxysiiane. 

N-(2-aminoethyl) -3-aralnopropyltrimethoxysilane, 

N-(2-amlnoethyl)-3-amino P ropylmethyldlmethoxysilane, 
3-aminopropyltrimethoxysllane , 

N-phenyl-3-amlnopropyltrimethoxysllane, 

3-chloropropyltrimethoxysilane . 

3-chloropropylmethyldlmethoxysilane, 

3-mercaptopropyltrimethoxysilane , 

3-glycidoxypropyltrimethoxysllane, 

3 -glycidoxypropylmethyldlmethoxy silane, 

dlmethyloctadeoyl [ 3 - ( trimethoxys ilyl ) propyl J ammonium 
chloride. 3-<trlmethox y sllyl)propylpolyoxyethylene (10) 
ether, tetraethoxysilane , methyltriethoxysllane , 
methyldiethoxysllane, dimethyldie thoxyailane , 
phenyltriethoxysilane , diphenyldiethoxysilane , 
vinyltriethoxysilane , 

3-methacryloxypropyltrlethoxysllane, 

3-methaoryloxypropyimethyldlethoxysllane , 

N- ( 2-aminoethyl) - 3 - aminopropyltrlethoxys ilane , 



N-(2-amlnoethyl)-3-aminopropylmethyiaiethoxy S il a n e . 
3-aminopropyltriethoxysilane , 

3-ohloropropyltrlethoxysllane , 

3-ohloropropylmethyldiethoxysllane , 

3-glycidoxypropyltrlethoxyeilane, 

3-glycldoxypropylmethyldiethoxyailans, 

3-isocyanatepropyltriethoxysilane, methyldlohlorosilane , 
methyltrlchlorosilane, dimethyldlohlorosllane , 
phenyltrlohlorosllane, diphanyldichloroailane, 
vlnyltrlohlorosllane , 

3-ohloropropylmethyldlchlorosllane and the like. 

The reaction of the sllyiated peptides represented 
by the above described general formula (I) with the sllane 
compound represented by the general formula (II) is carried 
out according to, for example, the following procedure: 
Preparing an aqueous solution of the silylated peptides 
represented by the above described general formula ( I ) to 
become acidic with hydrochloric acid, sulfuric acid or the 
like, or to become basic with an aqueous sodium hydroxide 
solution, an aqueous potassium hydroxide solution or the 
like; 

Adding dropwlsely the silane compound represented by the 
general formula (IV) to said solution to form a silane 
compound represented by the general formula (II) having 
at least two hydroxyl groups directly connected to a silicon 
atom by hydrolyzlng an alkoxy group, a halogen group and 
the like of the silane compound represented by the above 
desorlbed general formula (IV); 
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Neutralizing the solution obtained thereby to polycondense 
a hydroxyl group of the organic silane compound having a 
hydrophillc group represented by the general formula (I) 
with a hydroxyl group of the silane compound represented 
5 by the general formula (II). 

Thus, a silylated peptide - silane compound copolymer 
composition is obtained. 

The hydrolysis reaction generally proceeds in a state 
of pH 1 to 3. However, because certain kinds of silylated 

10 peptide represented by the general formula (I) is likely 
to form Insoluble materials in acidic state, when such 
silylated peptide is used, the hydrolysis is preferably 
conducted in the state of pH 10 to 11. When an alkoxysilane 
compound is used as the silane compound represented by the 

15 general formula (IV), pH control is required only before 
adding dropwlsely the alkoxysilane compound. However, when 
the reaction is conducted in basic state by using a 
halogenated silane compound or carboxysilane compound as 
the silane compound represented by the general formula ( IV) , 

20 it is necessary to keep pH between 10 and 11 by adding an 
aqueous sodium hydroxide solution, an aqueous potassium 
hydroxide solution or the like due to pH of the reaction 
solution decreasing during the reaction. Further, when the 
reaction is conducted in acidic state by using an amino 

25 silane compound as the silane compound represented by the 
general formula (IV), it is necessary to keep pH between 
1 and 3 by adding diluted hydrochloric acid, diluted sulfuric 
acid or the like due to pH of the reaction solution increasing 
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(luring the reaction. 

The reaction temperature is preferably from 30 to 60 "C , 
because the reaction does not proceed smoothly when the 
reaotion temperature is too low, and because an alkoxy group 
or a halogen group of the silane compound represented by 
the above described general formula (IV) is hydroiyzed 
steeply when the reaction temperature is too high. In terms 
of the reaction time, though it varies depending on the 
amount of the reaction solution, it is preferable to add 
dropwisely the silane compound represented by the above 
described general formula (IV) to said solution for from 
2 to 6 hours, and then the solution is kept stirred for 
from 5 to 20 hours after said addition completed. 

At completion of the hydrolysis reaction, because the 
reaction solution is in acidic or basic state, the solution 
is neutralized by adding an aqueous alkali solution such 
as an aqueous sodium hydroxide solution, aqueous potassium 
hydroxide solution and the like when the reaction solution 
is acidic, or by adding an acid aqueous solution such as 
dilute hydrochloric acid, dilute sulfuric acid and the like 
when the reaction solution is basic; and then the solution 
is stirred to be neutralized. By this neutralization, 
polycondensation is further proceeded to give a silylated 
peptide-silane compound copolymer composition. Stirring 
time conduoted after the neutralization is preferably for 
from 1 to 10 hours. 

A silylated peptide-silane compound copolymer 
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composition having better compatibility in a hair treatment 
agent containing a large amount of oily material can be 
produced by suitably selecting the kind and reaction amount 
of the silane compound represented by the general formula 
(II) in the polycondensation of the silylated peptide 
represented by the general formula (I) with the sllane 
compound represented by the general formula (II). 

That is, the silylated peptlde-eilane compound 
copolymer composition has surface activity, since it is 
produced by polycondensation of a hydrophilic peptide 
portion in the silylated peptide and the sllane compound 
havig hydrophobic group. As the result, when the hair 
treatment agent contains a higher fatty acid and a higher 
alcohol having long carbon chain, stability of the higher 
fatty acid and the higher alcohol having long carbon chain 
can be improved, if a sllane compound represented by the 
general formula (IV) and connecting an organic group as 
R s having a longer carbon chain, such as 

hexyltrimethoxysilane, decyltrlmethoxysilane and the like 
is used to polycondensing with the silylated peptide. 

Thus, by selecting kind of the sllane compound to be 
reaoted, silane compound copolymer composition having 
various properties can be obtained. 



The silylated peptide- silane compound copolymer 
composition used for a hair treatment agent, a shampoo or 
a hair coloring agent of the present invention is produced 
by polycondensing one or more kind selected from silylated 
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peptide represented by the above described general formula 
(I) with one or more kind selected from silane compound 
represented by the above described general formula (IX) 
preferably in a range of reaotion molar ratio of from 1,1 
to 1:100, more preferably from 1:1 to 1:85. 

When the reaction molar ratio of the silylated peptide 
representedby the general formula ( I ) to the silane compound 
represented by the general formula (II) ls i eS s than the 
above described range, a h eir treatment agent containing 
said copolymer composition is impossible to provide 
properties such as imparting gloss and sprlngness to hairs; 
a shampoo containing said copolymer composition is 
impossible to provide properties such as imparting gloss 
to hairs, making hairs smooth and improving combablllty 
> of hairs; and 

a hair coloring agent containing said copolymer composition 
is impossible to provide properties such as giving little 
damage to hairs on dyeing, imparting good gloss and 
sprlngness to hairs, and exhibiting good shampoo fastness . 

When the reaction molar ratio of the silylated peptide 
represented by the general formula ( I ) to the silane compound 
represented by the general formula (II) is more than the 
above describedrange, the hair treatment agent , the shampoo 
and the hair coloring agent not only i Q unable to achieve 
the increase of properties imparting gloss, sprlngness 
and smoothness to meet the value of the reaction molar ratio 
but causes silicon-oil touch and further may deteriorate 
handling ability because of high viscosity of the silylated 
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peptide-silane compound copolymer composition 

Because a hydroxyl group remains at terminal silylate 
group of the ellyiated peptide-silane compound copolymer 
composition obtained by above described procedure, the 
5 sllyiated peptide-silane compound copolymer compositions 
may coagulate themselves and. as a result, be highly 
polymerized. Therefore, a silane compound represented by 
the above described general formula (Hi) which produces 
With hydrolysis one hydroxyl group directly connecting to 
10 silicon atom is reacted with said copolymer composition. 

The silane compound represented by the above described 
general formula (III, i s obtained by hydrolysing a silane 
compound represented by the following general formula (V) 
in aqueous solution 
*6 R 7 3 SiZ (V) 

. wherein three r'. represent organic groups in which a 
carbon atom is directly connected to the silicon atom and 
three R's may be the same or different, Z is at least one 
group selected from the group consisting of a hydroxyl group , 
an alkoxy group and a halogen group. 

Examples of the silane compound represented by the 
general formula (v) which produces with hydrolysis one 
hydroxyl group directly connecting to the silicon atom, 
include dimethylvinylchlorosilane , 
n-butyldimethylohlorosilane , 
tert-butyldimethylchloro silane. 
tert-butyldiphenylchlorosilane, 
octadecyldimethylchlorosilane. 
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methyldiphenylchlorosilane. trl-n-butylchlorosilane , 
triethylchlorosilane, trlmethylchlorosilane , 
trl-n-propylchlorosilane. triphenylohlorosllane . 
trimethyllodldesllane, trimethylethoxysilane , 
dimethylvinylethoxysllane. dlmethylvlnylmethoxysllane , 
trimethylethoxysilane. trimethylmethoxys ilane , 
triphenylethoxysilane and the like. 

In addition, silyl compounds having two silicon atoms 
such as hexamethyldlsliazane and hexamethyldisiloxane can 
also be used because these compounds generate one hydroxyl 
group directly connecting to a silicon atom with hydrolysis . 

Since a silane compound represented by the general 
formula (V) which produces by hydrolysis one hydroxyl group 
directly connecting to silicon atom has only one reactive 
group directly connected to a silicon atom , a silane compound 
represented by the general formula (III) obtained by 
hydrolyzing above said silane compound reacts with a 
hydroxyl group existing in the sllyiated peptide- silane 
compound copolymer composition; and reduces the hydroxyl 
group in said silylated peptide-silane compound copolymer 
composition; and thus prevents said silylated 
peptide-silane compound copolymer composition from further 
polycondenelng by themselves. Namely, by reacting the 
silane compound represented by the general formula (III) , 
a silylated peptide-silane compound copolymer composition 
having excellent storage stability can be obtained. 

A reaction of a silylated peptide-silane compound 
copolymer composition with a silane compound represented 



by the general formula (III) ±a conducted, for example, 
by adding dropwisely the sliane compound represented by 
the general formula (V) into an aqueous solution of the 
silylated peptide-silane compound copolymer composition; 
and thus a hydroxyl group of the silylated peptide-silane 
compound copolymer composition is condensed with a hydroxyl 
group of the silane compound represented by the general 
formula ( III ) . 

in case using a silane compound, in which Z represents 
a halogen atom, as the silane compound represented by the 
above described general formula (V) . because said silane 
compound shows excellent hydrolysis property, the 
above-described reaction can be conducted by directly 
adding dropwisely the silane compound represented by the 
above described general formula (V) into an aqueous solution 
of the silylated peptide-silane compound copolymer 
composition. However, in case using a silane compound, in 
which Z represents an alkoxy group or a silane compound 
containing two silicon atoms such as hexamethyldisiloxane , 
as the silane compound represented by the above described 
general formula (V). it is necessary that said silane 
compound is previously hydrolysed in an aqueous solution 
having pH 2 to 3 to give a silane compound represented by 
the general formula (III) and then the silane compound 
obtained by hydrolysis is added dropwisely into an aqueous 
solution of the silylated peptide-silane compound 
copolymer composition. 

The reaction temperature of an silylated 
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peptide-silane compound copolymer composition with a 
silane compound represented by the above described general 
formula (V) is preferably from 30 to 60 The reaction 

time, though it varies depending on the amount of reaction 
5 solution, is preferably for from 30 minutes to 2 hours to 
add dropwisely the silane compound represented by the 
general formula (V) , and then for from 1 to 6 hours to stir 
the reaction solution after said addition completed. 
After completion of the stirring, the reaction 

10 solution is neutralized with an aqueous alkali solution 
such as an aqueous sodium hydroxide solution, an aqueous 
potassium hydroxide solution and the like; and the reaction 
is completed by further stirring for 1 to 10 hours to obtain 
a silylated peptide-silane compound copolymer composition . 

15 After controlling pH and concentration of the reaction 
solution, the silylated peptide-silane compound copolymer 
composition having viscosity in a range from 500 to 20000 
mPa-sin70%of solidoontent concentration of said copolymer 
composition at 20 V is used for a hair treatment agent, 

20 a shampoo or a hair coloring agent of the present invention . 
The reason why an amount of the silylated 
peptide-silane compound copolymer composition contained 
in the hair treatment agent , the shampoo or the hair coloring 
agent of the present invention is set in the range in terms 

25 of the viscosity ranging from 500 to 20000 mPa ■ s in 70% 
of solid content concentration of said copolymer 
composition at 20 *C is; that an effect of silylated 
peptide-silane compound copolymer composition may not be 
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realized due to insufficient polymerization when the 
viscosity in 70% of solid content concentration of said 
copolymer composition at 20 t is less than the above 
described range; and that a handling ability of the 6 llylated 
peptide-silane compound copolymer composition is 
deteriorated due to the lack of fluidity when the viscosity 
is more than the above described range. 

The hair treatment agent of the present invention 
includes a hair rinse, hair conditioner, hair treatment, 
hair treatment cream, PPT ( polypeptide ) treatment, hair 
cream, hair spray, hair wax and the like, a shampoo, a hair 
coloring agent, and the like, and comprises the 
above-mentioned a sllylated peptide-silane compound 
copolymer composition. 

In general, an amount contained in the hair treatment 
agent of the present Invention (that is, an amount blended 
to thehair treatment agent) of the sllylated peptide- silane 
compound copolymer composition is preferably from 0.01 to 
5% by weight in the hair treatment agent. However, the 
preferable amount varies depending on kind and method of 
use of the hair treatment agent , since it may cause roughness 
and stickiness on the hair due to the water-insoluble 
property of the sllylated peptide-silane compound 
copolymer composition and to accumulation of said copolymer 
composition in daily use when the amount contained of the 
sllylated peptide-silane compound copolymer composition 
is large. 
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Therefore, the preferable amount is 0.01 to 1% by 
weight in the hair treatment agent for a hair rinse to be 
used daily; and the preferable amount is 0.05 to 5% by weight 
for a hair treatment applied to damaged hairs due to a 
chemical treatment such as a permanent wave treatment or 
dyeing hair, when a dyed hair treatment to be used after 
dyeing hairs contains the sllylated peptide - s llane 
compound copolymer composition In an amount of 0.05 to 5% 
by weight, elimination of dye from the dyed hair is 
suppressed. Regarding any kinds of hair treatment agent, 
the effects of Imparting excellent gloss and springness 
to hairs, improving combability of hairs, preventing 
formation of splithairs, improving manageability of hair s . 
and preventing discoloration of dyed hairs due to shampoo, 
when used for dyed hairs, may not be attained, when content 
of the silylated peptide - sllane compound copolymer 
composition is 0.01% by weight or less. 

Of a shampoo of the present Invention, an amount 
contained in the shampoo (that is, an amount blended to 
the shampoo) of the silylated peptlde-eiiana compound 
copolymer composition having viscosity in a range from 50O 
to 20000 mPa- s in 70% of solid content concentration of 
said copolymer composition at 20 V is preferably from 0.01 
to 5% by weight , more preferably from 0 . 05 to 2 . 5% by weight .. 
It may be unable to fully obtain the effects imparting gloss 
to hairs, making hairs smooth, Improving combability and 
manageability of hairs, when the amount contained of the 
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silylated peptide- silane compound copolymer composition 
is less than the above described range, it may cause 
roughness and stickiness on the shampooed hair due to the 
water-insoluble property of the silylated peptlde-silane 
compound copolymer composition and to accumulation of said 
copolymer composition in dally use when the amount contained 
of the silylated peptlde-silane compound copolymer 
composition is more than the above described range, in 
blending to the shampoo, the silylated peptlde-silane 
compound copolymer composition may be used alone or In a 
mixture of more than two kinds. 

The shampoo of the present invention may be produced 
with conventional manner except for containing the 
silylated peptlde-silane compound copolymer composition 
having viscosity in a range from 500 to 20000 mPa • s in 
70% of solid content concentration of said copolymer 
composition at 20 

For example, various surfactants used conventionally 
may be used for a surfactant used as a major ingredient 
of a shampoo. For example, anionic surfactants, nonionic 
surfactants, ampholyt io surf aotants , oatlonlo surf actant s , 
and the like may be used alone or in a mixture of more than 
two kinds. An amount of the surfactant used is usually from 
0.1 to 25% by weight In the shampoo, more preferably from 
2 to 25% by weight, and further more preferably from 5 to 
15% by weight. 

Examples of the anionic surfactants include 
alkyl sulfates such as ammonium lauryl sulfate, lauryl 
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ethanolamine sulfate, sodium lauryl sulfate, lauryl 
triethanolamine sulfate and the like; polyoxyethylene 
alkyl ether sulfates such as 

polyoxyethylene(2EO)laurylether triethanolamine sulfate 
(, wherein EO represents ethylene oxide and the value 
attached on the head of letter of EO represents the number 
of ethylene oxide molecules added), sodium 
polyoxyethylene ( 3EO ) alkyl ( , wherein said alkyl group is 
selected from the group having carbon atoms from 11 to 15 
or from a mixture of more than two kinds thereof, and is 
abbreviated in a manner such as "Cll-15" hereinafter ) ether 
sulfate, and the like; alkylbenzene sulfates such as sodium 
laurylbenzene sulfate, laurylbenzene triethanolamine 
sulfate and the like; polyoxyethylene alkyl ether acetates 
such as sodium polyoxyethylene ( 3EO ) trldecylether acetate 
and the like; sodium alkane sulfate, sodium 
hydrogenated(palm oil fatty acid )monoglyceride sulfate, 
dlsodium undecylenoylamideethyl sulf osuccinat e , sodium 
octylphenoxydiethoxyethyl sulfate, dlsodium oleamide 
sulfosuccinate, sodium dioctyl sulf osuooinate , dlsodium 
lauryl sulfosuccinate, polyoxyethylenealkyl ( C12 - 1 6 ) ether 
phosphate(2-12 EO), sodium polyoxyethyleneoleylether 
phosphate, sodium polyoxyethylenecetylether phosphate, 
disodium polyoxyethylenelaurylether sulfosuccinate, 
sodium polyoxyethylenelaurylether phosphate, sodium 
lauryl sulfosuccinate, sodium tetradecene sulfonate and 
the like. 

Examples of nonionlo surfaotants include 
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poiyoxyethylenealkyl(ci2-i4) ether(7E0) , 
polyoxyethyleneoctylphenyl ether, polyoxyethyleneoleyl 
ether, glyceryl polyoxyethylene oleate, 
polyoxyethylenestearyl ether, 

polyoxyethylenecetyl ether, polyoxyethylenecetylstearyl 
diether, polyoxyethylenesorbitol lnolin aold(40EO), 
polyoxyethylenenonylphenyl ether . 
polyoxyethyienepolyoxypropylenecetyl ether, 
polyoxyethylenepolyoxypropylenedecyltotradecyl ether, 
decylpolyglycoxyde, laurylpolyglycoxyde . 
cetylpolyglycoxyde, polyoxyethylenelanol In alcohol, 
polyoxypropylenestearyl ether and the like. 

Examples of ampholytlc surfactants Include 
2-alkyl-N-carboxylmethyl-N-hydroxyethyl imidazolinium 
betaine. undecylhydroxyethyl imidazolinium betaine, 
undecyl-N-hydroxyethyl-N-carboxylmethyl imidazolinium 
betaine. stearyldihydroxyethyl betaine, st earyldiethyl 
betaine, coooalkyldlme thyl glycine, 
cocoamidopropyldimethyl glycine, sodium 

cocoalkyl-N-carboxyethyl-N-hydroxyethyl imidazolinium 
betaine, dlsodlum 

cocoalkyl-N-carboxyethoxyethyl-N-carboxyethyl 
imidazolinium hydroxide, DL -pyrrolldonecar boxyiic acid 
salt of L-cocoylarglnine ethyl ester 
and the like. 

Examples of catlonic surfactants include 
stearyltrimethyl ammonium chloride, ce tylt rimethyl 
ammonium chloride, cetostearyltrimethyl ammonium chloride. 
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s tearylbis ( diethyleneglycol ) hydroxyethyl ammonium 
chloride, behenyltrimethyl ammonium ohlorifle, 
distearyldimethyl ammonium bromiae, 
stearyldlmethylbenzyl ammonium chloride, 
behenyltrimethyl ammonium bromide, cetyltrime thyl 
ammonium iodide, oleylbenzyldimethyl ammonium chloride, 
oleylbls[polyoxyethylene(15EO) Jmethyl ammonium chloride, 
tri[polyoxyethylene(5EO)]stearyl ammonium chloride, 
alkyltrlmethyl ammonium chloride, 

polyoxypropylenemethyldiethyl ammonium chloride, mink oil 
emldepropyldimethylhydroxyethyl ammonium chloride, 
alkylpyridinium salt, 

Y-gluconamldepropyldimethylhydroxyethyl ammonium 
chloride, and the like. 

An amount contained in the hair coloring agent (that 
is. an amount blended to the hair coloring agent) of the 
silylated peptide - silane compound copolymer composition 
is preferably from 0.05 to 10% by weight, particularly 
preferably from 0 . 5 to 5% by weight, it may be unable to 
fully obtain the effects suppressing damage of hairs on 
dyeing and imparting gloss , springness and good combabllity 
to hairs , and shampoo fastness of dyed hairs , when the amount 
contained of the eilylated peptide - silane compound 
copolymer composition is less than the above described range . 
improvement of the effects meet lng the increase of the amount 
scarcely realizes, and it may cause stickiness on the hair 
and oily feeling due to a large amount of the silylated 
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peptide-silane compound copolymer composition remained on 
the hair, when the amount contained of the silylated 
peptlde-silane compound copolymer composition is more than 
the above described range. 

5 

For a two-package type hair coloring agent, one 
embodiment of the present invention, the silylated 
peptlde-silane compound copolymer composition may be 
comprised either in a first composition or in a second 

10 composition. In general, it is more suitable to be 

comprised in the first composition. In general, the first 
composition of a two-package type hair coloring agent 
comprises an oxidation dye (dye Intermediate) and an alkali 
agent, and further, based on demand, a nltro dye* 

15 Examples of the oxidation dye include a 

phenylenediamine compound such as p-phenylenediamine f 
N- phenyl -p -phenyl ene diamine , 4,4* - diaminodiphenyl amine 
or o-phenylenediamine , a tolueneamine compound such as a 
toluene-2 , 5-diamin© or toluene-3 , 4 -diamine, an 

20 aminophenol compound such as p - aminophenol , 

p-methylaminophenol or o - methy laminophenol , an 
antinonitrophenol such as o - amino -m- nit rophenol , a 
dlamlnopyrldine such as 2,6 -diaminopyridine , and the like . 
Generally used couplers include, for example, 

26 m- phenylenediamine , toluene - 2 , 4 -diamine , m- aminophenol , 
naphthoic resorcinol, cat echol , hydroquinone and the like * 
The alkali agent is not particularly limited, and 
examples thereof include sodium hydroxide, potassium 
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hydroxide, aqueous ammonia, monoethanol amine, triethanol 
amine, and the like. Examples of nitro dye include 
2-amlno-4-nltrophenol . nltro-p -phenyl ene diamine . 
p-nitro-o-phenylenediamine, 2 -amino- 5 -nitrophenol , and 
the like. 

The second composition contains an oxidizing agent 
as the essential component, and the oxidizing agent is not 
particularly limited. Examples of the oxidizing agent used 
in the second composition Include hydrogen peroxide, sodium 
percarbonate , sodium perborate, sodium peroxide, and the 
like. 

Hair coloring agent of the present invention comprises 
a sllylated peptide - silane compound copolymer composition 
having viscosity in a range from 500 to 20000 mPa * s in 
70% of solid content concentration of said copolymer 
composition at 20 t, as the essential component, and also 
comprises another component as long as it is usable in the 
hair coloring agent. Preparation of the hair coloring 
agent of the present invention can be conducted either by 
adding a sllylated peptide-silane compound copolymer 
composition having viscosity in a range from 500 to 20000 
mPa- e in 70% of solid content concentration of said copolymer 
composition at 20 t to an already prepared hair coloring 
agent, or by adding a sllylated peptide-silane compound 
copolymer composition having viscosity in a range from 500 
to 20000 mPa • s in 70% of solid content concentration of 
said copolymer composition at 20 "C together with other 
component simultaneously. 



31 



As mentioned above, a hair treatment agent of the 
present invention essentially can be prepared by adding 
a silylated peptide- ailane compound copolymer composition 
having viscosity in a range from 500 to 20000 mPa • s in 
70% of solid content concentration of said copolymer 
composition at 20 «C to a conventional hair treatment agent . 
Furthermore, other suitable components may be added to the 
hair treatment agent of the present invention in the range 
not to deteriorate the effects of the present invention. 

Example of the other suitable component include 
anionic surfactants, nonlonic surfactants, cationic 
surfactants, ampholytlc surfactants, cationic polymers, 
ampholy tic polymers, anionic polymers . thickener, extracts 
from animals and vegetables , polysaccharide or derivatives 
thereof, hydrolyzed peptides of proteins derived from 
animals, vegetables and microorganism or derivatives 
thereof, wetting agent, lower alcohols, higher alcohols, 
amino acids, fats and oils, silicones, preservatives, 
perfumes, and the like. 

A shampoo of the present invention essentially 
comprises a silylated peptide - sllane compound copolymer 
composition having viscosity in a range from 500 to 20000 
mPa - s in 70% of solldcontent concentration of said copolymer 
composition at 20 "C and a surfactant, and said shampoo is 
produced by dissolving said those essential components into 
water or a solution comprising water and a suitable solvent - 
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Furthermore, other suitable components may be added in the 
range not to deteriorate the effects of the present 
invention . 

Example of said other suitable components are 
illustrated with as follows: 

A synthetic polymer such as cationic polymer, ampholytlo 
polymer and anionic polymer including cationized cellulose, 
cationized guar gum . polydiallyldlme thyl ammonium chrolide . 
polyvinylpyrrolidone, polyethyleneimlne and the like; A 
thlckners such as isostearic acid diethanolamide , 
undecyllcacldmonoethanolamide, oleic acid diethanolamide , 
monoethanolamine tallow acid amide, hydrogenated tallow 
acid diethanolamide, stearic acid diethanolamide . stearic 
acid diethylaminoethylamide, stearlo aald 
monoethanolamide, myristlc acid diethanolamide, coconut 
fatty aold ethanolamide , coconut fatty acid diethanolamide, 
laurlc acid isopropanolamide , lauric acid ethanolamide, 
lauric acid diethanolamide, lanoline fatty acid 
diethanolamide, and the like; a fat and an oil such as waxes . 
paraffin, fatty acid esters, glyceride. oils derived from 
animals and vegetables, and the like; a moisturizing agent 
such as a substance extracted from animals and vegetables , 
polysaccharide or its derivatives, propyleneglycol , 
1. 3-butyleneglyool, e thyleneglycol , glycerin, and the 
like; a lower alcohol such as ethanol. propanol, isopropanol, 
and the like; a higher alcohol such as cetanol, stearyl 
alcohol, oleyl alcohol, behenyl alcohol, and the like; an 
amino acid such as L-aspartio acid, sodium L-aspartate. 
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DL-alanine, L-arginine, glycine. L-glutamlc acid. 
L-cystine. L-threonlne, and the like; a licorice derivative 
such as glycyrrhizmic acid, diaodium carbenoxolone , and 
the like; an antiphlogistic such as allantoln, gualazulene, 
aloe, a-bleabolol. and the like; an anti-dandruff agent 
such as salicylic acid, zinc pyrithione , pyroctone olamine . 
sulfur, selenium sulfide, trlcloean, resorcin, vitamin A, 
vitamin B 6 , and the like,- a hydrolyzed protein derived from 
animal, vegetable and microorganism such as soybean, wheat, 
corn, potato, yeast, fungi and the like, and a derivative 
- ^. - . as N-quaternary ammonium derivatives, 

N-acylated derivatives, N-silylated derivatives, 
esterlf led derivatives . and the like , wherein said animal - . 
vegetable- and microorganism-derived protein include 
collagen, keratin, silk, serine, casein, and the like; a 
silicon derivative such as chained or cyclic 
metylpolysiloxane , methylphenylpolysiloxane , 
dimethylpolysiloxane-polyethyleneglyool copolymer, amino 
modified silicon, quaternary ammonium modified silicon, 
and the like. 



A hair coloring agent of the present invention may 
further comprise other suitable components in the range 
not to deteriorate the effects of the present invention, 
as conventional hair coloring agents, In addition to the 
above-mentioned essential components. 

Example of the other suitable component include 
surfactants such as nonionic surfactants, anionic 



surfactants, cationic surfactants, ampholytic surfactants, 
adissolving assistant suchas glycerol or propylene glycol, 
a humectant, a viscosity modifier suoh as 
carboxymethylcellulose, hydroxyethylcellulo s e , carboxy 
vinylpolymer or polyacryl amide, copolymer of acrylates, 
methacrylates or the like, polymers such as 
N,N-dimethylaminoethylmethacrylate copolymer, copolymer 
of vlnylpyrrolldone and vinyl acetate or the like, pH 
adjusting agents, perfumes, presevatlves , antioxidants, 
chelating agents, and the like. 

The hair treatment agent of the present invention 
imparts good gloss and springness to hairs, improves 
combability of hairs, prevents formation of split hairs. 
Improves manageability of hairs, and particularly, is 
excellent In a property which prevents discoloration of 
hairs due to shampoo, when used for dyed hairs, due to the 
silylated peptide-sllane compound copolymer composition 
having viscosity in a range from 500 to 20000 mPa ■ s in 
70% of solid content concentration of said copolymer 
composition at 20 *C contained In the composition. 

The shampoo of the present invention imparts gloss 
to hairs, makes hairs smooth, improves combability and 
manageability of hairs. 

The hair coloring agent of the present invention dyes 
hairs uniformly, gives little damage to hairs on dyeing, 
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and imparts good gloss, sprlngness, combablllty and the 
like to hairs, and makes shampoo fastness of dyed hairs 
excellent. 



[Examples] 

The present Invention is more specif ically described 
and explained by means of the following Examples, hut Is 
not limited the scope thereof. In the following Example 
and Comparative Example, the amount of each component 
blended Is represented by the part by weight; and if the 
amount blended is not the amount of solid content of said 
component, the concentration of said solid content is 
represented by being enclosed in parentheses followed to 
said component name. The percent (% ) showing concentration 
is % by weight . in some Examples and Comparative Examples , 
a term "blend" is used in stead of "contain". p ri0 r to 
the Example, examples producing a silylated peptide- silane 
compound copolymer composition used in the Example are 
described as Production Example. 

Production Example 1 
Production of 

N-[2-hydroxy-3-(3'-methyldlhvd r oxysilvl) P ro P oxv1 P r 0 p Y i 
hydrolyzed 

sericln-d imethy ldiethoxvsilane-octvltrlethoxvsilane 
copolymer compo sition [1:25:25 (molar ration 

Into the reaction vessel made of glass shaped in 
cylinder with round bottom of its inner diameter of 12 cm 
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and Its volume of 2 liters, 200 g of 10% aqueous solution 
of 

N- [2 -hydroxy- 3- (3 ' -methyldihydroxysilyl ) propoxy Jpropyl 
hydrolyzed eericin ( , wherein the number average molecular 
weight of said hydrolyzed eericin is about 500) and 11.5 
g of 18% aqueous solution of hydrochloric acid were added 
to adjust P H of a mixture to 1 . 5 and said mixture was heated 
up to 60 t. While the mixture being stirred in 400 rpm, 
the mixture of 99.1 g of dimethyldlethoxysilane (a trade 
name of KBE-22, manufactured by Shln-Etsu Silicone Co.. 
Ltd.) and 184.7 g of octyltrlethoxysllane (a trade name 
of A-137, Nippon Unicar Co., Ltd.) was dropped into said 
mixture for 5 hours, and then, after said dropping being 
completed, the solution obtained was further stirred for 
15 hours at 60 V . Then, while the solution being stirred. 
40.8 g of 5% aqueous solution of sodium hydroxide was 
gradually dropped Into said solution to adjust the solution 
PH to 6. and the solution was further stirred for one hour 
at 60=0 . While the reaction solution obtained being stirred 
in 400 rpm at 60 t; , 11.6 g of trimethylchlorosllane (a trade 
name of KA-31, manufactured by Shin-Etsu Silicone Co. , Ltd. ) 
was added, and then said reaction solution was stirred for 
one hour at 60 «C . Then, after 78.8 g of 5% aqueous solution 
of sodium hydroxide being dropped into the reaction solution 
and pH of said solution being adjusted to 6, the solution 
was stirred for one hour at 60 t, and then the solution 
was heated up to 80 <C and further stirred for one hour. 
Then, the reaction solution was concentrated to the solid 
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content of 70% by vacuum concentration with the 

rotary-evaporator. 

Thus, 260 g of 

N-[2-hydroxy-3-(3'-niethyldlhy<lroxysilyl)p r opoxy]propyl 
hydrolyzed 

aericin-dimethyldiethoxysllane-octyltriethoxysilane 
copolymer composition was obtained. 

The viscosity of 70% aqueous solution at 20 "C of 
obtained 

N-[2-hydroxy- 3 -(3' - me thyldihydroxy sllyl ) propoxy ] propyl 
hydrolyzed 

serlcin-dimethyldlethoxysilane-octyltriethoxysilane 
copolymer composition was measured by B-type viscometer 
with the rotor 3 and number of revolution 30, thus the 
viscosity resulted in 2120 mPa ■ s . 

Production Example 2 
Production of 

N-[2-hydrox y-3-(3 '- tn ethyldlhvdroxv S ilvl)propoxv1p ronyl 
hydrolyzed 

collage n-dlmethyldiethoxv 9 llane-octvltrlethoxvsllan a 
copolymer compo sition ri:25:25 fmolar ratio } 1 

Into the reaction vessel made of glass shaped in 
cylinder with round bottom of its inner diameter of 12 cm 
and its volume of 2 liters, 150 g of 10% aqueous solution 
of 

N- [ 2 -hydroxy- 3- ( 3 ' -methyldlhydroxysliyi ) propoxy ] propyl 
hydrolyzed collagen ( . wherein the number average molecular 
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weight of hydrolyzed collagen is about 500) and 7 . 6 g of 
18% aqueous solution of hydrochloric acid were added to 
adjust P H of the mixture to 1 . 5 and said mixture was heated 
up to 60 t. While the mixture being stirred in 400 rpm , 
the mixture of 79.7 g of dlmethyiaiethoxysilane (a trade 
name of KBE-22, manufactured by Shin-Etsu Silloone Co., 
Ltd.) and 148.6 g of octyltriethoxysilane (a trade name 
of A-137, Nippon Unicar Co.. Ltd.) was dropped into said 
mixture for 5 hours, and then, after said dropping being 
completed, the solution obtained was further stirred for 
15 hours at 60 V . Then, while the solution being stirred, 
22.9 g of 5% aqueous solution of sodium hydroxide was 
gradually dropped into said solution to adjust the solution 
pH to 6, and the solution was further stirred for one hour 
at60t - While the reaction solution obtained being stirred 
in 400 rpm at 60 V, , 9 . 3 g of trimethylchlorosilane ( a trade 
name of KA-31, manufactured by Shin-Etsu Silicon Co. , Ltd. ) 
was added, and then said reaction solution was stirred for 
one hour at 60 t . Then, after 68.5 g of 5% aqueous solution 
of sodium hydroxide being dropped into the reaction solution 
and pH of said solution being adjusted to 6, the solution 
was stirred for one hour at 60 t, and then the solution 
was heated up to 80 <C and further stirred for one hour. 
Then, the reaction solution was concentrated to the solid 
content of 70% by vacuum concentration with the 
rotary -evaporator . 
Thus, 211.9 g of 

N-r2-hydroxy-3-(3'-methyldihydroxysilyl)propoxy]propyl 
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hydrolyzed 

collagen- dime thyldiethoxysilane-octyltriethoxysilane 
copolymer composition was obtained. 

The viscosity of 70% aqueous solution at 20 tJ of 
obtained 

N- [ 2 -hydroxy- 3- ( 3 ' -methyldihydroxysilyl ) propoxy ] propyl 
hydrolyzed 

collagen - dlmethyldiethoxysilane - octyltrlethoxysilane 
copolymer composition was measured according to the same 
condition applied in Production Example 1. thus the 
viscosity resulted in 1116 mPa • s . 

Production Example 3 
Production of 

N- [ 2 -hy droxy- 3- (3 ' -methyldihydroxysilyl ) propoxy ] propyl 
hydrolyzed 

silk- dlmethyldi ethoxysilane- octyltrlethoxysilane 
copolym er composition [i;4Q:4Q (molar ratio)] 

Into the reaction vessel made of glass shaped in 
cylinder with round bottom of its inner diameter of 12 cm 
and its volume of 2 liters, 127.3 g of 10% aqueous solution 
of 

N- [ 2 -hydroxy- 3 - ( 3 ' -methyldihydroxysilyl ) propoxy ] propyl 
hydrolyzed silk ( , wherein the number average molecular 
weight of hydrolyzed silk is about 600) and 4.8 g of 18% 
aqueous solution of hydrochloric acid were added to adjust 
pH of the mixture to 1.5 and said mixture was heated up 
to 60 "C . While the mixture being stirred in 400 rpm, the 
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mixture of 88,0 g of dimethyldiethoxysilane (a trade name 
of KBE-22, manufactured by Shin-Etsu Silicon Co., Ltd.) 
and 164. 0 g of ootylt rlethoxys llane (a trade name of A-137, 
Nippon Unicar Co, ,.Ltd. ) was dropped into said mixture for 
5 5 and half hours, and then, after said dropping being 
completed, the solution obtained was further stirred for 
15 hours at 60 t . Then, while the solution being stirred, 
17.1 g of 5% aqueous solution of sodium hydroxide was 
gradually dropped into said solution to adjust the solution 

10 pH to 6, and the solution was further stirred for one hour 
at 6 0 *C . Whilethereactionsolutlonobtalnedbeihg stirred 
in 4 00 rpm at 60 'C, 6.4 g of tr ime thy ichloros i lane ( a trade 
name of KA- 3 1 , manufactured by Shin-Etsu Silicon Co. , Ltd. ) 
was added, and then said reaction solution was stirred for 

15 one hour at 60 t . Then , after 4 5 . 7 g of 5% aqueous solution 
of sodium hydroxide being dropped into the reaction solution 
and pH of said solution being adjusted to 6, the solution 
was stirred for one hour at 60 *C , and then the solution 
was heated up to 80 *C and further stirred for one hour. 

20 Then, the reaction solution was concentrated to the solid 
content of 70% by vacuum concentration with the 
rotary- evaporator . 
Thus, 209 g of 

N- [ 2 -hydroxy- 3 - ( 3 ' -me thy Idlhydroxysllyl ) propoxy] propyl 
25 hydrolyzed 

silk - dime t hy 1 die thoxys llane - octyltr lethoxys llane 
copolymer composition was obtained. 

The viscosity of 70% aqueous solution at 20 t of 
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obtained 

N- [ 2 -hydroxy- 3 - ( 3 ' -methyldihydroxysilyl ) propoxy] propyl 
hydrolyzed 

sllk-dimethyidletnoxysilane-octyltrlethoxyailana 
copolymer composition was measured by the same condition 
applied in Production Example 1 . thus the viscosity resulted 
in 640 mPa • s . 



10 



15 



20 



25 



Example 1 and Comparative Examples 1 and 2 

Tnree kinds of hair treatment agents shown in Table 
1 were prepared. After applying the hair treatment agents 
on dyed hairs respectively, gloss, springness, combablllty 
and manageability of the treated hairs were evaluated. In 
addition, degree of discoloration of the treated hairs by 
shampooing was also visually compared with naked eyes. 
In Example 1, 

N- [2-hydroxy-3- (3 ' - methy ldihydroxy silyl ) propoxy ] propyl 
hydrolyzed 

serlcln-dimethyldlethoxysilane-octyltriethoxysilane 
copolymer composition produced in Production Example 1, 
using a sllyiated pep tide - silane compound copolymer 
composition, was used. In Comparative Example 1 , in place 
of a silylated peptlde-silane compound copolymer 
composition, polyoxye thylene/methylpolys iloxane 
copolymer, a polyether modified silicone, was used; in 
Comparative Example 2, neither a silylated pept ide - s 1 lane 
compound copolymer composition nor a silicone were used. 
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The numbers representing amounts in all Tables in Examples 
and Comparative examples in this specification are weight 
parts unless otherwise stated. 



5 Table 1 





Example 


Comparative example 


1 


1 


2 


Silylated peptide - silane 
compound copolymer 
composition (70%) of 
Production Example 1 


3 . 0 


0 


0 


Po ly oxy ethylene /me thylpoly 
eiloxane copolymer*l 


0 


3 . 0 


0 


S o d i um 

aorylate /aery loyldime thy 1 
Taurine coooivmAr 
+isohexadeoane+ 
Polysorbateao mixture *2 


2 , 0 


2 . 0 


2 . 0 


1, 3-butleneglycol 


2 . 0 


2 . 0 


2 . 0 


glycerol 


± « u 


1,0 


1 . 0 


Liquid paraffin#70 


1 . 0 


1 . 0 


1*0 


Squalane 


2 . 0 


2 . 0 


2 , 0 


Hydrolyzed silk (7%) *3 


0 . 5 


0-5 


0 . 5 


Paraoxybenzoate+phenoxy 
ethanol mixture *4 


0.5 


0 . 5 


0 . 5 


Sterilized ion -exchange 
water 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust - 
able 
totally 
100 part 



*1 t SH3775M (trade name) , manufactured by Dow Corning Toray 
Silicone Co., Ltd. 

*2: Slmul gel EG (trade name), manufactured by Seppic 
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Co . , Ltd ♦ 

*3: Promols silk- 1 0 0 0 ( trade name), manufactured by SEIWA 
KASEI Co . , Ltd. 

*4: Seisept H(trade name, manufactured by SEIWA KASEI Co. , 
Ltd. 

Dyed hair samples to be treated for evaluation were 
prepared by washing, bleaching and dyeing hairs. 

More concrete steps are as follows: 
Preparing three bundles of hair , each bundle being the length 
of 13 cm and the weight of 1.7 g; 

Washing a bundle with 2% aqueous solution of sodium 

polyoxyethylene(3) laurylether sulfate, and then rinsing 

it with streaming tap water; and then 

Drying it in the air to provide a hair bundle; 

Dipping said hair bundle for 30 minutes in a bleaching agent , 

a mixture of 6% aqueous hydroperoxide and 2% aqueous ammonia 

in the weight ratio of 1:1, 

Rinsing it with streaming tap water, 

Dipping said hair bundle for 5 minutes in a buffer solution 
of 1 M citric acid and 0.2 M disodium hydr ogenphosphat e 
(PH3) , 

Rinsing it with streaming tap water. 
Drying it at room temperature in the air. 
Repeating above procedure 5 times, 

Dyeing hair with a commercially available oxidation type 
hair coloring agent for black. 

Getting the dye hair bundle wet with hot water at 40 C , 
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Coating 3 g of the hair treatment agent obtained in Example 
1 or Comparative examples 1 or 2 on the hair bundle and 
spreading and permeating them thoroughly, 
Leaving it on a wrap film in a thermostat of 40 *C for 10 
minutes , 

Rinsing it with hot water, and 

Drying it at room temperature in the air. 

By uslngthehalr bundles thus prepared . the proper ties 
of gloss, springness, combability and manageability of hair 
were sensory evaluated by 10 sensory-panelists In rating 
the properties as follows : beat (point 2) , second best (point 
1) and worse (point 0) ; and then the average of rated points 
was defined as the evaluation value. 

Then, the bundles of hair evaluated above were dipped 
in 200 ml of 1% (effective content) aqueous sodium 
polyoxyethylene(3) laurylether sulfate for 10 minutes, 
rinsed with streaming tap water, and then dried at room 
temperature in the air. After this procedure was repeated 
10 times, the dyeing power of dyed hair were visually 
evaluated by 10 sensory-panelists in rating the properties 
as follows: deepest, (point 2), second deepest (point l) 
and faint (point 0); and then the average of rated points 
was defined as the evaluation value for discoloration of 
dyed hair. 

The results of evaluations are shown in Table 2 in 
terms of averaged value of ten panelists. 
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Table 2 





Example 


Comparative example 


1 


1 


2 


Treated hair: 
Gloss 

Sprlngness 

Combabllity 

Manageability 


1 . 8 
1 . 7 

1.9 
1 . 5 


1 . 0 

0 . 8 
0,7 

1 . 0 


0 . 2 
0 . 5 
0.4 
0 . 5 


Depth of color 
of dyed hair 


1 . 8 


0.7 


0 . 5 



As shown in Table 2, the evaluated values of the hair 
treated by the hair treatment agent of Example 1 are higher 
in every evaluation item such as gloss, sprlngness, 
combabllity and manageability of hair in comparison with 
the hairs treated by the hair treatment agent of Comparative 
Examples 1 and 2. Therefore, the hair treatment agent of 
Example 1 blended with 

N- [ 2 -hydroxy- 3- ( 3 ' - me thy ldihy dr oxy s ilyl ) propoxy ] propyl 
hydrolyzed 

s erlcin- dime thy 1 di e t hoxy sllane - octyl trie thoxysilane 
copolymer composition clearly exerts excellent effects 
Imparting gloss and sprlngness to hairs, improving 
combabllity and manageability of hairs than the hair 
treatment agent of Comparative example 1 blended with 
polyoxyethylene/methylpolysiloxane copolymer and of 
Comparative example 2 not blended with a sllylated 
peptide-silane compound, etc. 
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In the comparison of color depth of the dyed hair, 
almost all panelists answered that the color of hair treated 
with the hair treatment agent of Example 1 was deepest. 
5 This result shows that the hair treatment agent of Example 
1 blended with 

N - [ 2 - hydroxy - 3 - ( 3 ' -methyldihydroxye ilyl ) propoxy ] propyl 
hydrolyzed 

serloin-dimethyldiethoxysllane-oatyltriethoxygilane 
10 copolymer composition clearly exerts excellent effects 
suppressing discoloration by shampooing dyed hairs. 



Example 2 and Comparative Example 3 

Two kinds of hair creams shown in Table 3 were prepared . 
15 After applying them on dyed hairs respectively, gloss, 
springness, oombablllty and manageability of the treated 
hairs were evaluated. 

in Example 2. 

N- [2 -hydroxy- 3- ( 3 ' -methyldihydroxysilyl ) propoxy ] propyl 
20 hydrolyzed 

sericin-dimethyldiethoxysilane-ootyltriethoxysllane 
copolymer composition produced in Production Example 1, 
using a silylated peptlde-sllane compound copolymer 
composition, was used, in Comparative Example 3, in place 
25 of a silylated peptide - silane compound copolymer 
composition , 

poly ( oxy ethylene /oxipropylene ) /met hylpolys iloxane 
copolymer, a po'lyether modified silicone, was used. 
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Table 3 





Example 


Comparative 
example 


2 


3 


Silylated peptide-silane 
compound copolymer 
composition (70%) of 
Production Example 1 


0 . 1 


0 


Poly ( oxyethylene/oxipropyl 
one) /methylpolysiloxane 
copolymer* 5 


0 


0 . 1 


Paraffin wax 


10 . 0 


10 . 0 


Cetanol 


2 . 5 


2 . 5 


Stearic acid 


4 . 5 


4 . 5 


Glyceryl monoisos t earate *6 


0 . 5 


0.5 


2-ethylhexyl palmitate*7 


15 . 0 


15 . 0 


Liquid paraffin#350 


15 . 0 


15.0 


Triethanol amine 


1 . 8 


1.8 


Propylene glycol 


1 . 0 


1 . 0 


( Dihydroxymethylsily 
ptu^Qxy jnyaroxyx propyl 
hydrolyzed wheat protein 
(20%) *8 


0 . 1 


0 . 1 


Preeevative 


Appro- 
priate 
amount 


Appro- 
priate amount 


Sterilized ion -exchange 
water 


Volume 
adjust- 
able 

totally 100 
part 


Volume adjust - 
able totally 
100 part 



*5 : SH37 4 9 ( trad© name ) , manufactured by Dow Corning Tor ay 
5 Silicone Co., Ltd. 

*6: Ayacol GMIS (trade name), manufactured by SEIWA KASEI 
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co. , Ltd. 

*7: Matlube 2EHP (trade name) , manuf aotured by SEIWA KASEI 
Co., Ltd. 

*8 : Promois WG-SIG (trade name ) , manufactured by SEIWA KASEI 
5 Co., Ltd. 



Ten female panelists treated their hairs, each of which 
had been treated at least once by any of chemical treatments 
selected from bleaching, dyeing and permanent waving, with 

10 the hair cream of Comparative example 3 for the first 7 
days and with the hair cream of Example 2 for the next 7 
days, and comparison was carried out. 

The treatment of hair with the cream was carried out 
by putting an appropriate amount (which varies depending 

15 on the amount of hairs) of hair cream on the palm of a hand, 
coating the cream with hand on hair, particularly on severely 
damaged hair tip, as a manner to rub the cream in the hair, 
and drying it with a hair dryer. 

After the 14 days (that is, after completion of 7 days 

20 for use of the cream of Example 2) , they answered, regarding 
gloss, springness, combability and manageability of hair , 
which of creams of Example 2 and Comparative Example 3 is 
better or both are not different (, or almost same). 

The results are shown in Table 4 in the numbers of 

25 the panelists who answered as Example 2 being better, who 
answered as Comparative Example 3 being better and who 
answered as there being no difference. 
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Table 4 





Number of 

persons who 

answered 

" Example 2 1s 

better" 


Number of 
persons who 

answered 
" Comparative 
example 3 is 
better" 


Number of 
persons who 

answered 
"Cannot tell 
dif f erence" 


Treated hair: 








Gloss 


8 


2 


0 


Springness 


8 


2 
1 


0 
0 


Combability 


9 
7 


3 


0 


Manageability 









As shown In Table 4, the largest number of panelists 
answered that the hair cream of Example 2 blended with 
5 N- [ 2 -hydroxy- 3 - ( 3 ' -methyldihydroxysilyl ) propoxy ] propyl 
hydrolyzed 

serloin-dlmethyldiethoxysilane-octyltriethoxysilane 
copolymer composition is better than the hair cream of 
Comparative example 3 blended with 

10 poly ( oxy ethyl ene/oxipropylene ) /methylpolysiloxane 

copolymer in every evaluation item. Particularly, almost 
all panelists who answered "Example 2 is better, * told that 
unnatural force becomes not to be necessary on brushing 
due to the improvement of combability of hair tip. This 

15 indicates that 

N- [ 2 -hydroxy- 3 - ( 3 ' -methyldihydroxy sllyl ) propoxy ] propyl 
hydrolyzed 

s ericin -dime thy 1 die thoxysilane -octyltriethoxysllane 
copolymer composition gives effect preventing formation 
20 of split hair. These results clearly show that 

N- [ 2-hydroxy-3- (3 ' -me thyldihydroxy silyl ) propoxy ] propyl 
hydrolyzed 
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serlcln-dimethy Idle thoxysilane-ootyl trie thoxysilane 
copolymer composition has excellent effect improving gloss , 
springness, combabillty and manageablity to used hairs and 
preventing formation of split hair from damaged hair. 

Example 3 and Comparative Examples 4 and 5 

Three kinds of hair rinses shown in Table 5 were 
prepared . After applying them on damaged hairs respectively , 
and gloss, springness, smoothness, combabillty and 
manageability of the hairs were evaluated. 
In Example 3, 

N- [ 2-hydroxy-3- ( 3 ' -methyldihydroxysilyl ) propoxy ] propyl 
hydrolysed 

collagen -dime thy Idle thoxy si lane - octyl triethoxysllane 
copolymer composition produced in Production Example 2 was 
used. In Comparative Example 4, in place of a sllylated 
peptide -si lane compound copolymer composition , 
polyoxyethylene/methylpolysiloxane copolymer, a 
polyether modified silicone, was used* In Comparative 
Example 5, neither a sllylated pep tide - silane compound 
copolymer composition nor a silicone were used. 
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Table 5 





Example 


Comparative example 


3 


4 


5 


Silylated 

compound copolymer 
Production Example 2 


0 . 5 


0 


0 


Pol V V A +■ V\ X7 1 «?k t-v A / rv> i-> V . . 1 

ruiygxye Lflyienfi/metiiyl 
polyslloxane 

Ortflrt 1 vm « -r- * Q 


0 


0 . 5 


0 


Diethyl 
fitearate *lo 


3 . 0 


3 . 0 


3 . 0 


jjcuyxen© y lyooi 

dig tearat e 


4 . 0 


4 . 0 


4 . 0 


Diolvr'Arvl 

monoi sos t earate * 1 1 


1 . 5 


1 . 5 


1 . 5 


*-»-*- yvy 11 j- J. 1 g glyceryl 
monostearate 


0 . 5 


0.5 


0 . 5 


Behenyl alcohol 


6 . 0 


6,0 


6 . 0 


Cetvl trifrtAt-hvl 
ammonium Ohio rid a ( 29% ) 


3. 5 


3 • 5 


3 . 5 


Distearyl dimethyl 


1 . 5 


1 . 5 


1,5 


Propylene glycol 


3 . 0 


3 . 0 


3 . 0 


Piroctone olamlne*12 


0.3 


0. 3 


0 . 3 


Hydro ly zed collagen 
(30%) *13 


0 . 2 


0 . 2 


0 . 2 


Edetate disodium 


Appro- 
priate 
amount 


Appro- 
priate 
amount 


Appro- 
priate 
amount 


Presevat ive 


Appro- 
priate 
amount 


Appro- 
priate 
amount 


Appro- 
priate 
amount 


Sterilized 

ion -exchange water 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 



*9 SH3775 M (trade name) , manufactured by Dow Corning Toray 
Silicone Co., Ltd. 

*10j Ayacol amineamide 50E (trad© name), manufactured by 
SEIWA KASEI Co., Ltd. 
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Ayacol GMIS (trade name) , manufactured by SEIWA KASEI 
Co.. Ltd. 

*12 : Octopirox (trade name) . manufactured by Lion Co. , Ltd. 
*13: Promols WU-32R (trade name), manufactured by SEIWA 
KASEI Co. , Ltd. 

Three bundles of damaged hairs subjected to bleaching 
according to the same procedure as in Example 1 were prepared 
and the following hair rinse treatment was carried out. 

More concrete steps are as follows: 
Washing one of the bundle of damaged hair with 4% aqueous 
solution of sodium polyoxyethylene ( 3 ) laurylether sulfate . 
and then rinsing it with streaming tap water; and then 
Wiping out water lightly in the bundle with a towel. 
Coating 2 g of the hair rinse obtained in Example 3 or 
Comparative examples 4 or 5 on the hair bundle and spreading 
and permeating them thoroughly. 
Leaving it on a wrap film for 5 minutes. 
Rinsing it with hot water. 

Drying it at room temperature in the air, and 
Repeating above procedure 3 times. 

Thus obtained hair samples were subjected to the 
following evaluation. 

The hair smoothness of the treated hair was evaluated 
by measuring the friction force of the treated hair surface 
with the friction tester (a trade name of KES-SE, made by 
Katoteoh Co., Ltd.) under the conditions of humidity of 
40 ± 1% and temperature 22 ± it:. 
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The smoothness ( , or roughness) is represented in said 
tester with the value of average deviation of friction 
coefficient sensed by a friction sensor traversing the 
specified distance on the sample surface, wherein the unit 
5 of said value is dirnensionless and the value indicates "more 
smoothness " when the value becomes smaller. in the present 
test, measurement was carried outlO times per one sample 
and the average of obtained values was defined as the 
measurement value. 

10 Then , by using the same bundles of hair , the properties 

of gloss, springness, smoothness, combability and 
ma nptje ability of hair were sensory evaluated by 10 panelists 
according to the same rating as in Example 1. 

The results of evaluations are shown in Table 6 in 

15 terms of averaged value of ten panelists. 



Table 6 





Example 


Comparative example 


3 


4 


5 


Hair smoothness 

(The average deviation of 

friction coefficient) 


0.0038 


0.0045 


0 . 0048 


Treated hair: 








Glos s 


1 . 7 


0 . 9 


0 . 4 


springness 


1 . 6 


0, 8 


0 . 6 


Smoothness 


1 . 6 


1 . 0 


0 . 4 


Combability 


1.9 


0 . 7 


0 . 4 


Manageability 


1.5 


0. 8 


0.7 i 



As shown in Table 6, the average deviation value of 
friction coefficient, which indicates hair smoothness, of 
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the hair treated by the hair rinse of Example 3 is the. 
smallest; and said value is 84. 4% of that of the hair treated 
by the hair rinse of Comparative example 4, and 79.2% of 
that of the hair treated by the hair rinse of Comparative 
Example 5. 

According this result, 

N- [ 2 -hydroxy- 3- ( 3 ' -me thyldihydroxy sllyl ) propoxy ] propyl 
hydrolyzed 

collagen-dlmethyldlethoxysilane-octyltriethoxysilane 
copolymer composition, which is blended in Example 3, 
clearly exerts effects to b© sorbed on and makes smooth 
the hair surface. 

Moreover, according to the sensory evaluation, the 
evaluated values of the hair treated by the hair rinse of 
Example 3 are higher in every evaluation item such as gloss , 
springness, smoothness, combability and manageability of 
hair in comparison with the hairs treated by the hair rinse 
of Comparative Example 4 and 5. Therefore, 
N-[2-hydroxy-3- (3 ' -methyldlhydroxysilyl ) propoxy ] propyl 
hydrolyzed 

collagen- dime thyldie thoxysilane-octyltriethoxysilane 
copolymer composition clearly exerts excellent effects 
imparting gloss and springness to hairs, improving 
smoothness, combability and manageability of hairs. 

Example 4 and Comparative Example 6 

Two kinds of hair conditioners shown in Table 7 were 
prepared. After applying them on dyed hairs respectively, 
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ana gloss, springness, smoothness, combabllity , 
manageability of the hairs and degree of discoloration of 
dyed hairs were evaluated. 
In Example 4, 

5 N- [ 2-hydroxy-3- (3 ' -methyldihydroxysilyl ) propoxy] propyl 
hydrolyzed 

s ilk - dime thy Idle t ho xysllane - oc tyltriethoxy si lane 
copolymer composition produced in Production Example 3 was 
used. In Comparative Example 6, in place of a silylated 
10 peptide-silane compound copolymer composition, 
polyoxyethylene/methylpolysiloxane copolymer, a 
polyether modified silicone, was used. 
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Table 7 





Example 


Comparative 
example 


4 


6 


Sllylated peptide-silane 

vuiii^u uiiu uupuiyiiiyr 

composition (70%) of 

JTLUUUU/LiUli LAODipib J 


1 . 0 


0 


Polyoxye thy lene /methyl poly 
s 11 ox ana copolymer* 14 


0 


1 . 0 


lyool - po ly u re thane 
coDOlvtnet/oroDvlene 
glycol/water mlxture*l5 


2 . 0 


2 . 0 


Behenyl aloohol 


2 , 0 


2.0 


Stearyl alcohol 


1 . 5 


1 . 5 


Isopropyl isostearate*16 


3 . 5 


3 . 5 


Lipophilia glyceryl 
monos tearate 


0.8 


0 . 8 


Di e t hy 1 ami noethyl amide 
s tearate* 1 7 


1 . 0 


1 . 0 


Polyoxye thy lene ( 2 00 ) 
monos tearate 


1 . 0 


1 . 0 


Cocodimonlum hydroxypropyl 
hydrolyzed Keratin (30%)*18 


0 . 1 


0 . 1 


Citric acid 


0 . 1 


0 . 1 


Preeevative 


Appro- 
priate 
amount 


Appro - 

priate amount 


Sterilized ion -exchange 
water 


Volume 
adjust- 
able 

totally 100 
part 


Volume adjust- 
able totally 
100 part 



*14 SH3775 M (trade name ) , manufactured by Dow Corning Tor ay 
Silicone Co. ,Ltd. 
5 *15: Aculyn 44 (trade name), manufactured by Roam & Haas 
Co. , Ltd. 

*16 : Mat lube I • I ( trade name ) , manufactured by SEIWA KASEI 
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Co., Ltd. 

•17: Ayacol amineamide 50E(trade name), manufactured by 
SEIWA KASBI Co . , Ltd. 

*18: Promola WK-HCAQ (trade name), manufactured by SEIWA 
KASEI Co . , Ltd. 



Two bundles of damaged hair© subjected to bleaching 
5 times according to the same procedure as in Example 1, 
followed by dyed were prepared and. then, the following 
hair conditioning treatment was carried out. 

More oonorete steps are as follows: 
Washing one of the bundle of damaged hair with 4% aqueous 
solution of polyoxyethylene ( 3 ) lauryle tar sodium sulfate, 
and then rinsing it with streaming tap water; and then 
Wiping out water lightly in the bundle with a towel. 
Coating 2 g of the hair conditioner obtained in Example 
4 or Comparative example 6 on the hair bundle and spreading 
and permeating them thoroughly. 
Leaving it on a wrap film for 5 minutes. 
Rinsing it with hot water. 

Drying it at room temperature in the air, and 
Repeating above procedure 10 times. 



Thus obtained hair samples were sensory evaluated by 
10 panelists regarding gloss, springness. smoothness, 
combability and manageability of hair, and degree of 
discoloration of hair, and they answered which of hair 
conditioner of Example 4 and Comparative Example 6 is better 

- 58 - 



or both are not different (, or almost same). 

The results are shown in Table 8 in the numbers of 
the panelists who answered as Example 4 being better, who 
answered as Comparative Example 6 being better and who 
answered as there being no difference. 



Table 8 





Number of 


Number of 


Number of 




persons who 


persons who 




an swered 


answered 


persons who 




"Example 4 is 


" Comparative 


answered 




better" 


example 6 is 
better" 


"Cannot tell 
difference * 


Treated hair : 








Gloss 








Springness 


8 


0 


2 


Smoothness 


7 


0 


3 


Combability 


6 
9 


0 


4 


Manageability 


7 


0 
0 


1 | 


Discoloration 


9 


0 


3 
1 



As shown in Table 8. the evaluated values of the hair 
treated by the hair conditioner of Example 4 are higher 
in every evaluation item of gloss, springness, smoothness, 
combability and manageability of hair in comparison with 
the hair treated by the hair conditioner of Comparative 
Example 6. Regarding evaluation of discoloration, almost 
all panelists answered that hair treated in Example 4 had 
deeper color than hair treated in Comparative example 6 . 
Therefore , 

N - [ 2 - hydroxy- 3 - (3 ' -methyldlhydroxy silyl ) propoxy ] propyl 
hydroly zed 

silk- dime thyldiethoxys ilane - oc tyltrlethoxyellane 
copolymer composition clearly exerts excellent effects 
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Imparting gloss and springness to hairs, improving 
smoothness, combabillty and manageability of hairs and 
suppressing discoloration of dyed hair by shampooing. 

5 Example 5 and Comparative Example 7 
A hair wax was prepared using 
N - [ 2 - hydroxy- 3 - ( 3 ' - me thy ldlhydr oxys ilyl ) propoxy ] propyl 
hydrolyzed 

silk-dimethyldlethoxysilane-octyltriethoxysllane 
10 copolymer composition produced In Production Example 3. 



- 60 - 



Table 9-1 





Example 
5 


Comparative 
Example 
7 


Silylated peptide - s ilane compound 
copolymer composition (70%) of 
Production Example 3 


0 . 05 




Candelllla wax 


5 . 0 


5 . 0 


Paraffin wax 


15 . 0 


15.0 


Polyoxy ethylene (10) oleylether 


3 . 0 


3 . 0 


Ce t anol 


U „ o 


0 . 5 


Liquid paraffin 


10.0 


10 . 0 


Squalane 


10.0 ' 


10 . 0 


1 , 3-Butyleneglyool 




J • U 


Sodium hydroxide 


Amount to 
adjust 
PH6 . 8 


Amount to 
adjust pH6 . 8 


Sterilized ion-exchange water 


Volume 
adjust- 

able 
totally 
100 part 


Volume 
adjust- 
able totally 
100 part 



Ten panelists used the two waxes obtained above on 
their hair, and, then, sensory evaluated about gloss, 
springness, and manageability. 

The sensory evaluation test was carried by the 
half -head method, in which the panelists combed their hair 
in two sides , that is , right and left sides, and then treated 
one of sides with one of the two waxes and the rest side 
with the other wax. 

Treatment with the hair wax was carried out by coating 
an appropriate amount (which varies depending on the amount 
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and length of hairs) of hair wax on the hair, and rubbing 
and spreading the wax in whole hair. 

Gloss, sprlngness, oombablllty and manageability of 
hair were sensory evaluated by 10 panelists in rating the 
properties as follows: better (point 1) and worse (point 
0 ) ; and then total of rated points by 10 panelists was defined 
as the evaluation value and shown in Table 9-2. 



Table 9-2 





Example 

5 


Comparative 
example 
7 


Treated hair; 






Gloss 


10 


0 


Sprlngness 


8 


2 


Manageability 


9 


1 



As shown in Table 9-2, the evaluated values of the 
hair treated by the hair wax of Example 5 are higher in 
every evaluation item of gloss, sprlngness, and 
manageability of hair in comparison with the hair treated 
by the hair wax of Comparative Example 7. Therefore, 
N- ( 2-hydroxy-3- ( 3 ' -me thyldihydroxy silyl ) propoxy ] propyl 
hydrolyzed 

sllk-dlmethyldiethoxysilane-octyltrlethoxysilane 
copolymer composition con t alned in a hair wax clearly exert s 
excellent effects imparting gloss and sprlngness to hairs . 
and improving manageability of hairs. 



Example 6 and Comparative Example 8 
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A hair spray undiluted solution was prepared using 
N- [ 2 -hydroxy- 3 - ( 3 ' -methyldihydroxy silyl } propoxy ] propyl 
hydroly zed 

collagen- dime thyldlethoxysllane-octyltriethoxysilane 
5 copolymer composition produced in Production Example 2, 
and the prepared undiluted solution was mixed with 
dimethylether in a weight ratio of 50; 50 to prepare hair 
spray. 

10 Table 10-1 





Example 
6 


Comparative 
Example 
8 


Silylated pep tide -silane compound 
copolymer composition (70%) of 
Production Example 2 


0 . 7 




Acrylic resin alkanolamine solution 
( 50% ) 


1 , 0 


1.0 


Cetanol 


0 . 1 


0 . 1 


Methyl polys iloxane* 19 


0 . 5 


0 . 5 


Polyoxyethylene( 25 )oetyl ether 


0 . 8 


0.8 


purfume 


Appro- 
priate 
amount 


Appro- 
priate 
amount 1 


Ethanol 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able totally 
100 part 



*19 SH200C-10CS (trade name) , manufactured by Dow Corning 
Toray Silicone Co., Ltd. 



Ten panelists sprayed uniformly the hair sprays 
obtained above on their hair, and, then, evaluated about 
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gloss, springness, and manageability according to the same 
rating as in Example 5; and then total of rated points by 
10 panelists was defined as the evaluation value and shown 
in Table 10- 2 . 

Table 10-2 





Example 
6 


Comparative 
example 
8 


Treated hair: 






Gloss 


9 


1 


Springness 


8 


2 


Manageability 


9 


1 



As shown in Table 10-2, the evaluated values of the 
hair treated by the hair spray of Example 6 are higher in 
every evaluation item of gloss, springness, and 
manageability of hair in comparison with the hair treated 
by the hair spray of Comparative Example 8. Therefore, 
N- [ 2 -hydroxy- 3 - ( 3 ' -methyldihydroxy s llyi ) pro poxy ] propyl 
hydrolyzed 

collagen-dimethyldlethoxysilane-octyltriethoxysllane 
copolymer composition contained in a hair spray clearly 
exerts excellent effects imparting gloss and springness 
to hairs, and improving manageability of hairs. 



Example 7 and Comparative Examples 9 and 10 

Three kinds of shampoo compositions shown in Table 
11 were prepared. After shampooing hair 10 times by using 
each shampoo composition respectively, the hair smoothness 
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was evaluated and the properties of gloss, oombabillty and 
manageability of hair were also evaluated. 
In Example 7 , 

N- [ 2 -hydroxy- 3- ( 3 ' - me thyldihydroxy ally 1 ) propoxy ] propyl 
hydrolyzed 

sericin-dlmethyldiethoxysilane-octyltrlethoxysilane 
copolymer composition produced In Production Example 1 was 
used for a shampoo. In Comparative Example 9, in place 
of a silylated pep t lde - s ilane compound copolymer 
composition, a silylated hydrolyzed sericin having about 
500 of the number average molecular weight in its peptide 
portion was used for a shampoo; in Comparative Example 10, 
neither a silylated pep tide- silane compound copolymer 
composition nor a silylated peptide were used for a shampoo . 
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Table 11 





Example 


Comparative example 


7 


9 


10 


Silylated peptide-silane 
oompound copolymer 
composition (70%) of 
Production Example 1 


1 . 0 


o 


u 


Silylated hydrolyzed sericin 
(20% ) 


0 


5 . 0 


0 


Potassium (palm oil fatty 
acid ) hydrolyzed collagen 
(35%) ( a trade name of Promois 
ECP, manufactured by SEIWA 
KASEI Co, , Ltd. ) 


50 . 0 


50 . 0 


50 . 0 


(Palm oil fatty 
acid ) die than ol amide 


3 . 5 


3 . 5 


3 . 5 


Paraoxybenzolc acid 
eeter-phenoxyethanol 
mixture (a trade name of 
Seisept H, manufactured by 
SEIWA KASEI Co. , Ltd. ) 


0 . 5 


0 . 5 


0 . 5 


Perfume 


Appro- 
priate 
amount 


Appro- 
priate 
amount 


Appro- 
priate 
amount 


Sterilized ion-exchange 
water 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 



The hairs were treated for evaluation by following 
steps : 

Preparing three bundles of hair, each bundle being the length 
of 15 cm and the weight of 1.5 g ; 

Washing a bundle with 2% aqueous solution of sodium 
polyoxyethylene(3 ) laurylether sulfate, and then rinsing 
it with streaming tap water; and then 

Drying It with a hair dryer to provide a hair bundle for 
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shampoo treatment ; 

Getting wet said hair bundle for shampoo treatment with 
hot water; 

Washing each hair bundle with 1 g of each of shampoos prepared 
in Example 7, Comparative Example 9 and 10 respectively; 
Rinsing it with streaming hot water; and then drying it 
with a hair dryer; 

Repeating above procedures, which are shampooing, rinsing 
and drying with hair dryer, in 10 cycles; and then 
Each of hair bundles was served to the hair smoothness 
evaluation test. 

The hair smoothness was evaluated by measuring the 
friction force of the treated hair surface with the friction 
feeling tester (a trade name of KES-SE, made by Katotech 
Co., Ltd,) under the conditions of humidity of 40 ± 1% and 
temperature 22 ± 1 *C . 

The smoothness ( , or roughness) is represented in said 
tester with the value of average deviation of friction 
coefficient sensed by a friction sensor traversing th© 
specified distance on the sample surface, wherein the unit 
of said value is dimensionless and the value indicates "more 
smoothness" when the value becomes smaller. In the present 
test, measurement was carried outlO times per one sample 
and the average of obtained values was defined as the 
measurement value . 

Then , by using the same bundles of hair , the properties 
of gloss , oombability and manageability of hair were sensory 
evaluated by 10 sensory-panelists in rating the properties 
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as follows : best (point 2 ) , second best (point 1) and worse 
(point 0) ; and then the average of rated points was defined 
as the evaluation value. The results of evaluations are 
shown in Table 12 in terms of averaged value, 



Table 12 





Example 


Comparative 


example 


7 


9 


10 


Hair smoothness 

(The average deviation of 

friction coefficient) 


0 . 0040 


0 .0045 


0.0051 


Treated hair: 










Gloss 


1 . 6 


1 . 4 




0 


Combabiiity 


2 . 0 


1 . 0 




0 


Manageability 


1 . 8 


1 . 2 




0 



As shown in Table 12, the average deviation value of 
friction coefficient, which indicates hair smoothness, of 
the hair shampooed by the shampoo of Example 7 containing 
the sllylated peptide- silane compound copolymer 
composition is the smallest; and said value is 88.9% of 
that of the hair shampooed by the shampoo of Comparative 
Example 9 blended with the silylated peptide, and 78.4% 
of that of the hair shampooed by the shampoo of Comparative 
Example lo containing neither the silylated peptide-silane 
compound copolymer composition nor the silylated peptide. 
According this result, 

N- [2-hydroxy-3- ( 3 ' -methyldlhydroxysilyl ) propoxy ] propyl 
hydrolyzed 
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aericin-dimethyldiethoxysllane-octyltriethoxysllane 
copolymer composition, which is blended In Example 7, 
clearly exerts effects to be sorbed on and makes smooth 
the hair surface when said copolymer composition is 
aontalned in a shampoo. 

Moreover, according to the sensory evaluation, the 
evaluated values of the hair shampooed by the shampoo of 
Example 7 are higher in every evaluation Item such as gloss , 
combablllty and manageability of hair in comparison with 
the hairs shampooed by the shampoos of Comparative Example 
9 and 10. Therefore, the silylated peptlde-silane compound 
copolymer composition blended In a shampoo of Example 7 
clearly exerts excellent effects imparting gloss to hairs, 
improving combablllty and manageability of hairs after 
being shampooed. 



Example 8 and Comparative Example 11 

Two kinds of shampoo compositions shown in Table 13 
were prepared. After shampooing hairs with each shampoo 
composition respectively, the gloss, smoothness, 
combablllty and manageability of hair for shampooed hair 
were sensory evaluated. 

In Example 8, 

N - [ 2 - hydroxy- 3 - ( 3 ' -methyldihydroxy sllyl ) propoxy ] propyl 
hydrolyzed 

collagen -dime thy Idle thoxysllane-octyltriethoxysilane 
copolymer composition of the silylated peptide - silane 
compound copolymer composition produoed in Production 



Example 2 was used. In Comparative Example 11, in place 
of a silylated peptide- silane compound copolymer 
composition, a sllylated hydrolyzed collagen having about 
500 of the number average molecular weight in its peptide 
5 portion was used. 
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Table 13 





Example 


Comparative 
example 


8 


11 


Silylated hvdrolvzed 
peptide - si lane compound 
copolymer composition (70%) of 
Production Example 2 


0 . 2 


0 


Silylated hydrolyzed collagen 
(20%) 


0 


0 . 7 


Monosodium 

N-lauroyl-L-glutamlnate 


15 . 0 


15 . 0 


Coconut fatty aold diet hanolamide 


3 . 5 


3 , 5 


Stearyltrimethyl ammonium 
chloride (30%) 


3 . 3 


3 . 3 


Paraoxybenzoic acid 
eater-phenoxyethanol mixture (a 
trade name of Seisept H, 
manufactured by SEIWA KASEI Co. , 
Ltd. ) 


0 . 5 


0 . 5 


Perfume 


Appro- 
priate 
amount 


Appro- 
priate 
amount 


Sterilized ion-exchange water 


Volume 
adjustable 
totally 100 
part 


Volume 
adjustable 
totally 100 
part 



The sensory evaluation test for the above described 
shampoo was carried by the half-head method, in which 10 
sensory-panelists (consisting of 7 females and 3 males) 
combed their hair in two sides, that is, right and left 
sides, and then shampooed one of sides with the shampoo 
of Example 8 and the rest side with the shampoo of Comparative 
Example 11 . Although the amount of shampoo usedwas different 
depending on the volume and length of their hair, they 
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shampooed onoe a day for seven days, then evaluated the 
properties of gloss, smoothness, combability and 
manageability of hair about that which of shampoo of Example 
8 and Comparative Example 11 is better or both are not 
different (, or almost same). 

The result is shown in Table 14 in the numbers of the 
panelists who answered as Example 8 being better, who 
answered as Comparative Example 11 being better and who 
answered as there being no difference. 



Table 14 





Numbers 


Numbers 


Numbers 




answered 


answered as 


answered 




as 


Comparative 


as no 




Example 8 


example 11 


difference 




better 


better 




For shampooed hair 








Gloss 


9 


0 


1 


Smoothness 


10 


0 


0 


Combability 


10 


0 


0 


Manageability 


7 


0 


3 



As shown in Table 14, the number of the panelists who 
answered as Example 8 being better le largest in every 
evaluation item, particularly, on the properties of 
smoothness and combability, every panelist answered as 
Example 8 being better. According this result, 
N- [ 2 -hydroxy- 3 - ( 3 ' -me thy ldlhydroxy silyl ) pro poxy ] propyl 
hydrolyzed 

collagen -dime thy Idlethoxysllane-oatyltriethoxysllane 
copolymer composition is clearly excellent in the effects 
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to provide smoothness and combability to hair, moreover 
clearly exerts effects of imparting gloss to hairs and 
imparting manageability of hairs after hair being 
shampooed . 

Example 9 and Comparative Example 12 and 13 

Three kinds of shampoo compositions shown in Table 
15 were prepared. After shampooing hairs in 10 cycles with 
each shampoo compos ition respectively , the hair smoothness 
was evaluated and the properties of gloss, combabllity and 
manageability of' hair were also . evaluated, 
in Example 9 , 

N-[2-hydroxy-3- ( 3 ' -me thyldihydroxysilyl ) propoxy ] propyl 
hydrolyzed 

silk-dimethyldiethoxysllane-octyltrlethoxysilane 
copolymer composition of the sllylated peptide- silane 
compound copolymer composition produced in Production 
Example 3 was used for a shampoo. In Comparative Example 
12, in place of a silylated peptide- silane compound 
copolymer composition, a silylated hydrolyzed silk having 
about 600 of the number average molecular weight in its 
peptide portion was used for a shampoo; in Comparative 
Example 13, neither a silylated peptide-silane compound 
copolymer composition nor a silylated peptide were used 
for a shampoo. 
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Table 15 





Examp 1 © 


Comparative example 


9 


12 


13 


Silylated peptide - sllane 
compound copolymer 
composition (70%) of 
Production Example 3 


0.1 


0 


0 


Silylated hydrolyzed silk 
( 20% ) 


0 


0 . 4 


0 


Coooylamidepropyl - 
dimethyl glycine (30%) 


17 . 1 


17.1 


17,1 


Polyoxyethylene ( 2 ) 
dodecyleter sulfate 


8 . 3 




o . 3 


Polyoxyethylene ( 100EO ) 
0 ^ •*- u -j- Lcan1nonoj.aur3.Le 


"7 


7 . 5 


7 . 5 


Paraoxybenzoio acid 
ester-phenoxyethanol 
mixture (a trade name of 
Seisept H, manufactured by 
SE I WA KASE I Cn T.-r*\ 


0. 5 


0 . 5 


0 . 5 


Perfume 


Appro - 
priate 
amoun t 


Appro- 
priate 
amount 


Appro- 
priate 
amount 


Sterilized ion -exchange 
water 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 



By using shampoos obtained by above Example 9, 
Comparative Example 12 and 13 respectively, each bundle 
of hair having the length of 15 cm and the weight of 1 . 5 
g was washed with 0.5 g of shampoo and hot water, and then 
was rinsed with hot water, and then was dried with a hair 
dryer. After repeating this procedure in 10 cycles, with 
the same manner carried in Example 7, the smoothness of 
hair surface was measured with the friction feeling tester, 
and then the properties of gloss, combabllity and 
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manageability of hair were sensory evaluated by 10 female 
sensory-panelists under same rating rule applied in Example 
7. The results of those evaluations are shown in Table 
16 in average values. 



Table 16 





Example 


Comparative example 


9 


12 


13 


Hair smoothness 

(The average deviation 

friction coefficient) 


of 


0 . 0043 


0 . 0046 


0.0050 


Treated hair: 










Gloss 




1 . 7 


1 . 3 


0 


Combability 




1 . 9 


1. 1 


0 


Manageability 




1 . 8 


1 . 2 


0 



As shown in Table 16, the average deviation value of 
friction coefficient, which indicates hair smoothness, of 
the hair shampooed by the shampoo of Example 9 containing 
the silylated peptide- silane compound copolymer 
composition is the smallest; and said value is 93.5% of 
that of the hair shampooed by the shampoo of Comparative 
Example 12 containing the silylated peptide, and 82.7% of 
that of the hair shampooed by the shampoo of Comparative 
Example 13 containing neither the silylated pept ide - silane 
compound copolymer composition nor the silylated peptide. 
According this result, 

N- [ 2 -hydroxy- 3 - ( 3 • -methyldlhydroxysilyl ) propoxy Jpropyl 
hydrolyzed 

sllk-dimethyldiethoxysllane-octyltriethoxysilane 
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copolymer composition, which is blended in Example 9, 
clearly exerts effects to be aorbed on and makes smooth 
the hair surface when said copolymer composition is 
contained in a shampoo. 
5 Moreover, according to the sensory evaluation, the 

evaluated values of the hair shampooed by the shampoo of 
Example 9 are higher in every evaluation item such as gloss , 
combability and manageability of hair in comparison with 
the hairs shampooed by the shampoos of Comparative Example 
10 12 and 13. Therefore , thesllylatedpeptide- si lane compound 
copolymer composition blended in a shampoo of Example 9 
clearly exerts excellent effects imparting gloss to hairs, 
improving combability of hairs and imparting manageability 
of hairs after being shampooed. 

15 

Example 10 and Comparative Example 14 and 15 

First compositions of hair coloring agents (oxidation 
type ) having composition a 3 shown in Table 17 were prepared , 
and evaluated about dyeability, and gloss, springness f 
20 combability and shampoo fastness of the dyed hairs. 
In Example 10 , 

N~ [ 2 -hydroxy- 3 - ( 3 r -me thyldihydroxy silyl ) pro poxy ] propyl 
hydro ly zed 

s eric in - dime thy Idle thoxys llane - octylt r let hoxys i lane 
25 copolymer composition produced in Production Example 1 was 
used. In Comparative Example 14, in place of a silylated 
peptide-silane compound copolymer composition, 
amlnomethylaminopropylslloxane /dimethyls iloxane 
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copolymer emulsion (SM8702C (trade name), manufactured by 
Dow Corning Toray Silicone Co., Ltd.), an amino modified 
silicone, was used; in Comparative Example 15 (Control, 
blank), neither a silylated peptide - s ilane compound 
5 copolymer composition nor a silicone were used. 
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Table 17 





Example 


Comparative example 


10 


14 


15 


Silylated peptide- 8 ilane 
compound copolymer 
composition (70%) of 
Production Example 1 


3 . 0 


0 


0 


Ammo moult 16Q silicone 
(40%) 


0 


5 3 




p-phenylenedi amine 


0.8 


0 . 8 


0 ♦ 8 


p-aminophenol 


0 . 2 


0 . 2 


0 . 2 


o - aminophenol 


1 . 0 


1 . 0 




Resolcinol 


1 . 6 


1 . 6 


1.6 


Isopropanol 


9 . 0 


9 . 0 


9 . 0 


Propyleneglycol 


D . D 


5 . 5 


5 . 5 


Oleic acid 


15.0 


15 . 0 


15 . 0 


Aqueous ammonia (26%) 


10 . 0 


10.0 


10.0 


Sodium sulfite 


0.1 


0 . 1 


.0.1 


Oleyl alcohol 


10.0 


10.0 


10.0 


Edetate disodium 


0.4 


0 . 4 


0 . 4 


Bis - 2 -hvdroyvAthvl - 
s orbit ane amine 


9. 4 


9 . 4 


9 . 4 


Hydroxyethl stearyl amide 


6 . 0 


6.0 


6 . 0 


Sterilized ion -exchange 
water 


Volume 
ad jus t - 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 



A second composition having composition as shown in 
Table 17-2 was prepared for the first composition of Example 
5 10 and Comparative examples 14 and 15. 
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Table 17-2 



Stearic acid 


1 . 0 


Glycerin mono s tear at e 


1 . 5 


Polyoxy ethylene ( 5 ) oleyl 
ether 


1 . 0 


Hydrogen peroxide ( 35% ) 


15 . 0 


Sterilized ion-exchange water 


Volume adjust- 
able totally 100 
part 



The hairs were treated for evaluation by following 
steps : 

Preparing three bundles of hair , each bundle being the length 
of 10 cm and the weight of 1 g; 
Washing a bundle with 2% aqueous solution of 
polyoxyethylene ( 3 ) lauryleter sodium sulfate, and then 
rinsing it with water; 

Dipping it for 5 minutes in 10 g (for each bundle) of solution 
prepared by mixing 6% aqueous hydr ogenperoxide solution 
and 2% aqueous ammonia in a weight ratio of 1:1 as bleaching 
in order to make the comparison of dyeing power of dyed 
hairs easier; 
rinsing it with water? 
Drying the hair; and then 
Being subjected dyeing. 

Dyeing was carried out by mixing same amounts of the 
first composition and the second composition, coating 2 
g of the mixture on each hair bundle, then leaving the bundle 
for 15 minutes, rinsing it with hot water, and washing it 
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with 2% aqueous solution of sodium polyoxye thyleno ( 3 ) 
laurylether sulfate. After dyeing was completed, the hair 
bundle was dried with a hair dryer, and the obtained hair 
bundle was evaluated about uniform dyeability, gloss, 
springness and oombability by ten panelists. 

In the evaluation, Example 10 and Comparative example 
14 were compared with Comparative example 15 (Control), 
and evaluated according to the following rating. 

Rating 

+3: Much better than Control 

+2: Better than Control 

+1: A little better than Control 

0: no difference was found with Control 

-1: A little worse than Control 

-2 j Worse than Control 

-3: Much worse than Control 

A bundle of dyed hair with the hair coloring agent 
of Example 10 , Comparative example 14 or Comparative example 
15 was washed with 2% aqueous solution of sodium 
polyoxyethylene(3) laurylether sulfate , rinsed with water 
and dried with a hair dryer. After repeating above 
procedure 20 times, the washed hair bundle was evaluated 
about depth of color after washing, gloss, springness and 
oombability by ten panelists according to the same rating 
as for the above evaluation. The results indicate shampoo 
fastness and are shown in Table 18 in terms of averaged 
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value of ten panelists. 



Table 18 



Example 



Comparative 
example 



10 



14 



Dyed hair before washing: 
Uniform dyeabillty 
Gloss 

Springness 
Combability 



+ 2 . 3 
+ 2 . 4 
+ 2 . 3 
+ 2 . 2 



+ 1 . 6 
+ 1 . 5 
+ 1 . 0 
+ 0 . 6 



Dyed hair after washing: 



Color Depth 
Gloss 



+ 2.9 
+ 1 . 9 
+ 2.3 
+ 1 . 9 



+ 0.8 
+ 1 . 1 
+ 0.6 
+ 0.6 



Springness 
Combablllty 



As shown in Table 18, the evaluated values of the hair 
dyed by the hair coloring agent of Example 10 are rated 
plus(+), that is, better than the hair dyed by the hair 
coloring agent of Comparative example 15 (Control), and 
are higher in every evaluation item in oomparleon with the 
hair dyed by the hair coloring agent of Comparative example 
14. Therefore, 

N- [2 -hydroxy- 3- (3 ' -methyldihydroxysilyl ) propoxy ] propyl 
hydrolyzed 

ser loin- dime thyldlethoxysilane-octyltriethoxysilane 
copolymer composition, blended with the hair coloring agent, 
clearly exerts excellent effects giving uniform dyeabillty, 
suppressing damage of hair on dyeing (good combability 
indicates this fact), and imparting gloss, springness and 
combability to hairs. On the other hand, the hair dyed 
by the hair coloring agent of Comparative example 14, 
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containing an amino modified silicon© in place of a silylated 
peptide-silane compound copolymer composition, does not 
show high evaluated values, that is, improvements from 
Control are small, in every evaluation item such as gloss, 
springness and combability of hair. From this result, it 
is contemplated that the silicone blended in the hair 
coloring agent, is hard to be sorbed by hair or the silicone 
is easily washed away by washing after dyeing and the 
sorption amount is little, and, as the result, the effect 
is not realized. 

Even after washing 2 0 times with shampoo, the evaluated 
values of the hair dyed by the hair coloring agent of Example 
10 still higher in every evaluation items such as color 
depth, gloss, springness and combability of hair in 
comparison with the hair dyed by the hair coloring agent 
of Comparative example 14. From this result, it is clear 
that silylated peptide - silane compound copolymer 
composition blended in the hair coloring agent of Example 
10 improve shampoo fastness of dyed hair. 

Example 11 and Comparative Example 16 and 17 

First compositions of hair coloring agents having 

composition as shown in Table 1 9 were prepared , and evaluated 

about uniform dyeability, and gloss, springness and 

combability of the dyed hairs. 
In Example 11, 

N- [ 2 -hydroxy- 3 - ( 3 ' -met hyldihydroxy silyl ) propoxy ] propyl 
hydrolyzed 
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collagen- dime thyldiethoxysllane-oc tyltrlethoxysilane 
copolymer composition produced in Production Example 2 was 
used. In Comparative Example 16. in place of a silylated 
peptide-silane compound copolymer composition, 
dlmethylpolysiloxane copolymer emulsion < SH2 0 OC - 1 0 Ocs 
(trade name), manufactured by Dow Corning Toray Silicone 
Co. .Ltd.). an amino modified silicone, was used; in 
Comparative Example 17 (Control, blank), neither a 
silylated peptide- silane compound copolymer composition 
nor a silicone were used. 
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Table 19 





Example 


Comparative example 


11 


16 


17 


Sllylated pept ide-silane 
compound oopolymer 
composition (70%) of 
Production Example 2 


5 . 0 


0 


0 


Dimethylpolysiloxane 


0 


3 . 5 


0 


Nitro -p- phenyl enedi amine 


0. 4 


0 . 4 


0 . 4 


4 -^fTiino-2-nltrophenol 


0 . 4 


0 . 4 


0 . 4 


o-aminophenol 


0.1 


0 . 1 


0 . 1 


Resolcinol 


0 . 1 


0 . 1 


0 . 1 


t c v ^etayiene(7)nonyl 

p n e n ^ . T< ^ r 


10 . 0 


10 . 0 


10. 0 


Oleic acid 


5 . 0 


5 . 0 


5 . 0 


Oleyl alcohol 


10.0 


10.0 


10 . 0 


Propyleneglycol 


10 . o 


10.0 


10 . 0 


Isopropanol 


10.0 


10 . 0 


10 . 0 


Ascorbic acid 


0. 5 


0 . 5 


0 . 5 


Aqueous ammonia (28%) 


To adjust 
pH 9,5 


To adjust 
pH 9.5 


To adjust 
pH 9.5 


Sterilized ion -exchange 
water 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part [ 


Volume 
adjust- 
able 
totally 
100 part 



Second compositions of hair coloring agents having 
composition as shown in Table 19-2 were prepared. 

6 
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Table 19-2 





Example 


Comparative example 


11 


16 


17 


Hydrogen peroxide (35%) 


15.0 


15 . 0 


15.0 


Dimethylpolyslloxane 


0 . 1 


0.1 


0 . 1 


Nit r o -p -phenyl en edi amine 


84 . 9 


84.9 


84 . 9 



Three bundles of hair, each bundle being the length 
of io cm and the weight of 1 g. were prepared, and bleached 
according to the same manner as in Example 10. Then dyeing 
was carried out using the hair coloring agent of Example 
11. Comparative example 16 or Comparative example 17. 

Dyeing was carried out by mixing same amounts of the 
first composition and the second composition, coating 2 
g of the mixture on each hair bundle, then leaving the bundle 
for 20 minutes, rinsing it with hot water, and washing it 
with 2% aqueous solution of sodium polyoxye thylene ( 3 ) 
laurylether sulfate . After dyeing was completed, the hair 
bundle was dried with a hair dryer, and the obtained hair 
bundle was evaluated about uniform dyeability, gloss, 
springness and combabllity by ten panelists according to 
the same rating as in Example lo. 

Further, a bundle of dyed hair with the hair coloring 
agent of Example 11. Comparative example 16 or Comparative 
example 17 was washed with 2% aqueous solution of sodium 
polyoxyethylene(3) laurylether sulfate , rinsed with water 
and dried with a hair dryer. After repeating above 
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procedure 20 times, the washed hair bundle was evaluated 
about depth of color after washing, gloss, sprlngness and 
combability by ten panelists according to the same rating 
as In Example 10. The results indicate shampoo fastness 
and are shown in Table 20 in terms of averaged value of 
ten panelists. 



Table 20 





Example 


Comparative 
example 


11 


16 


Dyed hair before washing: 
Uniform dye ability 
Gloss 

Springness 
Combability 


+ 2 . 3 
+ 2 . 4 
+ 2.0 
+ 2.8 


+ 1. 3 
+ 1. 1 
+ 0 . 9 
+ 0 . 5 


Dyed hair after washing: 
Color Depth 
Gloss 

Springnes s 
Combability 


+ 2 . 8 
+ 2 . 0 
+ 2 . 1 
+ 2 . 0 


+ 0 . 6 
+ 0.9 
+ 0 . 5 
+ 1 . 0 



As shown in Table 20, the evaluated values of the hair 
dyed by the hair coloring agent of Example 11 blended with 
N- [ 2 -hydroxy- 3 - ( 3 ' - me thyldihydroxys ilyl ) propoxy ] propyl 
hydrolyzed 

collagen-dimethyldiethoxysilane-octyitrlethoxysliane 
copolymer composition are rated plus<+). that is, better 
than the hair dyed by the hair coloring agent of Comparative 
example 17 (Control), and are higher in every evaluation 
item in comparison with the hair dyed by the hair coloring 
agent of Comparative example 16 blended with an amino 
modifledsllioone. Therefore, the eilylated peptide- sllane 
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compound copolymer composition blended in the hair coloring 
agent of Example 11 clearly exerts excellent effects giving 
uniform dyeability, suppressing damage of hair on dyeing, 
and imparting gloss, sprlngness and combabllity to hairs. 

Even after washing 20 times with shampoo , the evaluated 
values of the hair dyed by the hair coloring agent of Example 
11 still higher in every evaluation items in comparison 
with the hair dyed by the hair coloring agent of Comparative 
example 16. From this result, it is clear that silylated 
peptide-sllane compound copolymer composition blended in 
the hair coloring agent of Example 11 improve shampoo 
fastness of dyed hair. 

Example 12 and Comparative Example 18 and 19 

First compositions of hair coloring agents having 

composition as shown in Table 21 were prepared . and evaluated 

about uniform dyeability, and gloss, sprlngness and 

oombability of the dyed hairs. 
In Example 12. 

N-[2-hydroxy-3-(3'-methyldihydroxysllyl)propoxy]propyl 
hydrolyzed 

silk-dimethyldlethoxysilane-octyltrlethoxysilane 
copolymer composition produced in Production Example 3 was 
used. In Comparative Example 18. in place of a silylated 
peptide-sllane compound copolymer composition, 
ootamethylcyclotetraslloxane (SH244 (trade name), 
manufactured by Dow Corning Toray Silicone Co., Ltd.) was 
used; in Comparative Example 19 (Control, blank), neither 
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a silylated peptide- sllane compound copolymer composition 
nor a silicone were used* 



Table 21 



5 





Example 


Comparative example 


12 


18 


19 


Silylated peptide - silane 

composition (70%) of 
Production Examnift i 


1 . 5 


0 


0 


Octamethylcyclo 
tetrasiloxane 


0 


1 . 05 


0 


p -phenyl en edi amine 


1 . 0 


1.0 


1 . 0 




10 . 0 


10.0 


10 . 0 


Ammonium tloglyoolate (50%) 


0 . 5 


0 . 5 


0.5 


Polyoxyethylene( 6 )stearyl 
ether 


1.0 


1 • 0 


1 . 0 


Edetate disodium 


0 . 3 


0 . 3 


0 . 3 


Aqueous ammonia (28%) 


To adjust 
pH 10 


To adjust 
pH 10 


To adjust 
pH 10 


Sterilized ion- exchange 
water 


Volume 
adjust - 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 


Volume 
adjust- 
able 
totally 
100 part 



Second compositions of hair coloring agents having 
composition as shown in Table 21-2 were prepared. 
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Table 21-2 





Example 


Comparative example 


12 


18 


19 


Hydrogen peroxide (35%) 


6 . 0 


6 . 0 


6 . 0 


Sterilized ion- exchange 
water 


94 . 0 


94.0 


94 . 0 



Three bundles of hair, each bundle being the length 
of 10 cm and the weight of 1 g, were prepared, and bleached 
according to the same manner as in Example 10. Then dyeing 
was carried out using the hair coloring agent of Example 
12, Comparative example 18 or Comparative example 19. 

Dyeing was carried out by mixing same amounts of the 
first composition and the second composition, coating 2 
g of the mixture on each hair bundle, then leaving the bundle 
for 20 minutes, rinsing it with hot water, and washing it 
with 2% aqueous solution of sodium polyoxyethylene ( 3 ) 
laurylether sulfate . After dyeing was completed, the hair 
bundle was dried with a hair dryer, and the obtained hair 
bundle was evaluated about uniform dyeabllity, gloss, 
sprlngness and combablllty by ten panelists according to 
the same rating as in Example 10. 

Further, a bundle of dyed hair with the hair coloring 
agent of Example 12, Comparative example 18 or Comparative 
example 19 was washed with 2% aqueous solution of sodium 
polyoxyethyiene(3) laurylether sulfate, rinsed with water 
ana dried with a hair dryer. After repeating above 
procedure 20 times, the washed hair bundle was evaluated 
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about depth of color after washing, gloss, sprlngness and 
combability by ten panelists according to the same rating 
as in Example 10. The results indicate shampoo fastness 
and are shown in Table 22 in terms of averaged value of 
ten panelists. 



Table 2 2 . 





Example 


Comparative 
example 


12 


18 


Dyed hair before washing: 
Uniform dye ability 
Gloss 

Sprlrigness 
Combabili ty 


+ 2.5 
+ 2 . 4 
+ 2.4 
+ 2.5 


+ 1 . 4 
+ 1 . 4 
+ 0 . 9 
+ 1 . 1 


Dyed hair after washing: 






Color Depth 


+ 2 . 7 


+ 0 . 6 


Gloss 


+ 2.2 


+ 1 . 2 


Springness 


+ 2.6 


+ 0 . 4 


Combability 


+ 2,2 


+ 0 . 9 



As shown in Table 22, the evaluated values of the hair 
dyed by the hair coloring agent of Example 12 blended with 
N- [ 2-hydroxy-3- ( 3 ' -methyldihydroxy silyl ) propoxy ] propyl 
hydrolyzed 

s ilk- dime t hy ldi e t hoxys ilane - octyl trie thoxysilane 
copolymer composition are rated plus(+), that is, better 
than the hair dyed by the hair coloring agent of Comparative 
example 19 (Control), and are higher in every evaluation 
item in comparison with the hair dyed by the hair coloring 
agent of Comparative example 18 blended with an amino 
modified silicone . Ther ef ore , the silylated peptide- silane 
compound copolymer composition blended in the hair coloring 



agent of Example 12 clearly exerts excellent effects giving 
uniform dyeability, suppressing damage of hair on dyeing, 
and imparting gloss, sprlngness and oombability to hairs. 
Even after washing 2 0 times with shampoo , the evaluated 
5 values of the hair dyed by the hair coloring agent of Example 
12 still higher in every evaluation items in comparison 
with the hair dyed by the hair coloring agent of Comparative 
example 18. From this result, it is clear that silylated 
peptide-silane compound copolymer composition blended in 
10 the hair coloring agent of Example 12 improve shampoo 
fastness of dyed hair. 
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